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FILLER TESTING 
NAS8- 36298 

U. S. POLYMERIC 0. E. 71108 


Filler Lot for NASA Lot» 1 


1. Carbon Content, X 



SAMPLE 



QAI-5560 


#1-1 


#1-2 

#1-3 




99. 17 


99. 10 

99. 12 



NASA LOT# 

1 

AVERAGE 

99. 13 


2. Ash Content, X 


.005 


.000 

.000 


PTM-71B 


.009 


illl 

1.895. 



AVG. 

.007 


.007 

.003 



NASA LOT# 

1 

AVERAGE 

.006 


3. Atomic Absorption, ppm 


#1-1 


#1-2 

#1-3 

L0T#1 

CTM-53B 






AVG, 

(Values are average of 

Na 

3.0 


2.0 

1. 5 

2.2 

2 determinations) 

K 

1.5 


0. 0 

0. 0 

0. 5 


Ca 

0.0 


0. 0 

0. 0 

0. 0 


Mg 

0. 5 


0.0 

0. 0 

0. 2 


LI 

0.0 


0.0 

0. 0 

0. 0 


TOTAL 

5.0 


2.0 

1. 5 

2.8 

3a. Moisture Content, X 


.005 


.010 

. 005 


CTM-53B 


*01?. 


. 005 

. 005 



AVG. 

.010 


.008 

. 005 



NASA LOT# 

1 

AVERAGE 

. 008 


3b. Ash Content, X 


0. 000 


0. 000 

0. 000 


CTM-53B 


0.000 


0. 000 

0. O0S 



AVG. 

0. 000 


0. 000 

0. 003 



NASA LOT# 

1 

AVERAGE 

0.001 


4. pH, Units 


4. 85 


4. 85 

4. 95 


ASTH D1512 




4.90 

5. 05 



AVG. 

4. 88 


4.88 

5. 00 



NASA LOT# 

1 

AVERAGE 

4. 92 


5. Particle Size, microns 

AVG. 

.45 


.36 

.38 


S. E. M. procedure 

Maximum 

.65 


.62 

. 85 


(Average values are 

Minimum 

.22 


. 17 

.22 


of 10 determinations) 

Std. Dev 

.08 


.08 

. 08 



NASA 

LOT# 1 AVERAGE SIZE .40 



8a. TGA, «C at SOX Lose 750 751 749 

CTM-51 NASA LOT# 1 AVERAGE 750 
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Filler Lot for NASA Lot» 1 

6b. TGA See Charts 6A-6C 

CTM-51 

7. Particle Size Distribution See Charts 7A-7C 

CTM-72 


Particle Size, sicrons 

tlzl 

tls2 

#1-3 

CTM-72 

.87 

. 88 

.92 


.86 

.95 

.95 


AVG. . 86 

.92 

.94 


NASA LOT# 

1 AVERAGE 

.91 


U.S. Polymeric 


Q — u 

Hamid M. Quraishi, Manager 
Quality Assurance Departsent 



CHART 6A 



10 200 290 380 470 560 650 740 830 920 1010 

Temp (Deg C) 

Bsxkman Industrial " ANALYTICAL LABORATORY SERVICES 



Sample: 1-2 -r- p-s a Operator: M. WEGENER 

Size: 14. 192 mg I Lj) A\ Disk IDs DATA DISK # g3 

Run No: MIR #12830 (13) OMNITHERM DATA SYSTEM File No: D 36. OAT V2. 1 

Date: FEB/03/86 07: 13 BECKMAN INDUSTRIAL Plotted: FEB/04/86 07:27 
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o 




♦ DISTRIBUTION TABLE (BV VOL.) 



OfiSBBSNWC 


35 TkC 





CD 



CV>' 

siZ 1 . 


j- 


i ; ■ 



!! 

n 

i-! 

! 

r * 

_ rr-LLL 

i 

i_L 


uS^^-ror ocn*t^— < 

■ ig> 


^ V 




CJ 

VO 


VO 


O o 




* DISTRIBUTION TABLE (BY VOL.' 
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LorM~ % 


♦ DISTRIBUTION TftBLE (BV VOL.,' 


CHART 7 C 
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RESIN TESTING 
NAS8-36298 

U. S. Polymeric 0. E. 71108 
USP-39A Resin Lot for NASA Lot# 1 
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1. Resin Solids, X 



#1-1 

#1-2 

PTM-7C 



79. 4 

80. 2 




80. 2 

80. 5 




81. 2 

81. 7 


AVG. 


80. 3 

80. 8 


LOT# 

1 

AVERAGE 

80. 6 

2. Specific Gravity <? 

u 

0 

in 

(N 


1. 186 

1. 193 

PTM-29C 

LOT# 

1 

AVERAGE 

1. 190 

3. Viscosity, Brookfield, cps. 8 22. 8° C 


16, 750 

18, 750 

PTM-14C 

LOT# 

1 

AVERAGE 

17, 750 

4. Gel Time, min: sec 



3:30 

3:47 

PTM-47B 

LOT# 

1 

AVERAGE 

3:39 

5. Atomic Absorption, 

ppm 


#1-1 

#1-2 

CTM-53B 

Na 

22. 5 

31. 3 


(Values are averages of 
four determinations ) 


K 

Ca 

Mg 

Li 

AVG. 


0. 3 
5. 3 
2 . 0 
0 . 0 
30. 0 


0. 5 
5. 8 
2 . 0 
0. O 
39. 5 


LOTI AVG 
26. 9 
0.4 

5. 5 
2.0 
0. O 
34. 8 


6. Volatiles, Gas Chromatography 
CTM-55 


See Charts 6A-6B 


7. TGA, X Weight Loss at 500“ C 
CTM-51 (AIR) 


39.1 37.9 

LOT# 1 AVERAGE 38. 5 


See Chart 7A-7B 


8. DSC, temperature *C 
CTM-50A 


9. HPLC 

CTM-49A 


187 187 

LOT# 1 AVERAGE 187 

See Chart 8A-6B 

See Chart 9A-9B 


10. GPC, Average molecular vt. 
CTM-49A 


1231 1291 

LOT# 1 AVERAGE 1261 


See ChBrt 10A-10B 
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USP-39A Resin Lot for NASA Lot» 1 


11. pH, units 
CTM-1B 


12. Phenol Content, X 
CTH-SS Appendix 1 


13. Chang's Index, ml. 

CTK-5B 

14. RDS, Minimum Viscosity, cps. 

CTM-57A 




#1-1 

#1-2 




a. 3 

8. 4 


LOT# 

1 

AVERAGE 

8. 4 




13. 89 

13. 96 




13. 77 

14. 03 


AVG. 


13. 83 

14. 00 


LOT# 

1 

AVERAGE 

13. 91 




23. 4 

23. 8 


LOT# 

1 

AVERAGE 

23. 6 




Min. Vise. 

l£ 

#1-1 


229 


115 

#1-2 


290 


119 

AVG. 


259 


117 


15. NMR 

Vendor procedure 


See Charts 14A-14B 
See Charts 15A-15B 


U. S. Polymeric 

£L— < 


Hamid M. Quraishi, Manager 
Quality Assurance Department 


TYPICAL GAS CHROMATOGRAPH SET-UP 


ORIGINAL PAGE IS 

OF POOR QUALITY 


Operator. 
Co I ran _ 
Length . 
Oil 




Liquid Phase ftlHttrag 

it. * < 3/1 "T 

tuppor t 

Mesh go/ ’ 


Carrier Cat 

Rotameter , 

Inlet Prgjs-Je^Zpsig 
Rate al/min 

CHART SPEED ______ 

SAHPlEUaffi/LKl 

Size rQ, I i.n Jr - 




Oats 

Detecto 
Voltage 

Sensit 

Floe Rates, ml /min 
Hydrogen fcP Air 

Sea venge 

Split 

Temperature, 0 C____ 
Pet. . Inj 
Column Initial Co<P 
Final ati? 

.... 

iolyint THf- 
Concn. Cll&dAl $, 






GAS CHROMATOGRAPHY STANDARD SOLVENT 


TEST METHOD CTM-55 
STANDARD SOLVENT/MONOMER 

MEOH 

ETHANOL 

MECL2 

ACETONE 

I PA 

THF 

ACETONITRILE 

CRESOL 

MEK 

FURFURAL 

TOLUENE 

CHLOROBENZENE 

PHENOL 


RETENTION TIME (MINS,) 

.6 

1.18 

1.28 

1.45 

1.83 

3.08 

3.2 

4.03 

4.08 
15.03 
17.98 
19.6 
22.08 


NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES. 
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CHART 6A 


tt REAL TIME CHROMATOGRAM ttt 



I HAL FUlL SCALE M'..' . = 1 000 . 60 


• AMPLE ’ U S P 3 9 A 1-1 
1 ISC. C *6 10227£HS/rtL 

' I ME : 11 15 

iRTE : 1 2 ' 1 1 ••• 8 6 

i F* E R A 7 L 1 F'. • J G 2 


UN T I HE ; 30 0© MINUTES 

i EL ft V TIME 0 00 
:HAN = 6 


• 1 . 

10 

RET 

TIME 

REAL- 

AREA 

AREA 

a 

e 

L 

PEAK 
HT . 

3 


65 

2553 

. 0 t ’8 

7 

V’ 

262 

6 

1 

.70 

255870 

6.813 

£ 

11563 

7 

3 


3120900 

83.261 

*7 

90865 

8 

4 

03 

55251 

1.471 

4 

2537 

5 


55 

6042 

.161 

4 

4 81 

0 


05 

7408 

. 197 

4 

163 

'0 

1 j 

"r>c 

. i _ 

7499 

1 99 

w 

355 


2 1 

95 

1 07040 

2 . 850 

w 

10311 

t© 

j*. 

13 

186990 

4 . 979 

4- # 

w 

1GU94 


OTAL AREA= 3755543 
HRESHOLD* 1 
1 1 H F'l ,W1DTH= 15 
IAEA REJECT= 1000 


WERTICAL SCALE FACTOR- IX 



SAMPLE US P 39A 1-3 

M I SC . • c=e . 1 02276KS/HL 

TIME' 11 15 
DATE 1 2 ' 1 1 8 6 
OPERATOR ! JG2 


RUN T I ME : 36.00 MINUTES 

DELAY T I ME ; A . DO 
CHAN 0 


Pir 

NO 

RET 

TIME 

PEAK 

AREA 

AREA 

a. 

s. 

B 

L 

PEAK 

HT. 

6 

1 70 

255876 

6 . 856 

«L. 

1 1 563 

r 

3.25 

3 1 26900 

83 . 785 

3 

90865 

e 

4 . 63 

55251 

1 .480 

4 

2537 

37 

21 AS 

107040 

2 . 868 

£ 

10311 

38 

22.13 

186990 

5.01 0 

a-. 

10194 


TOTAL AREA= 3732051 
THRESHOLD* 1 
MIH PP. WIDTH* 15 
AREA REJECT* 10000 


G1ART 6B 



REAL TIME CHF OMATOGRAM *** 


L, 



HAL FULL SCALE MV. =1009. 06 


M-'LE U&R39A 1-2 

SC . C = 0 . 1 000t* €HS/«L 

IE 1156 
TE 12 -11. '£6 
ERA TOR J G Z 


N TIME- 30 OS MINUTES 
LAV TIME 0.08 
AN • 0 



RET 

PEAK 


AREA 

B 

PEAK 

TIME 

AREA 

_ __ _ 

*4 

L 

HT . 


65 

1823 


. 656 

r. 

c 

2 62 

1 

. 25 

1 1 28 


. 039 

2 

53 

4 

i 

. 4 5 

1143 


. 040 

2 

122 

1 

*“* — * 

195650 


. 780 

2 

11647 

6 

15 

2357000 

si 

. 673 


87114 

4 

. 00 

33273 

1 

. 153 

4 

1558 

c 

58 

3232 


.112 

4 

314 

c 

. 08 

1817 


. 663 

4 

67 

1 1 

75 

7514 


. 266 

1 

419 

21 


1 04640 

3 

.626 

£ 

1 0260 

22 

10 

178880 

£ 

198 


1 6269 


TAL AREA- 2805099 
RESHOLD= 1 
N PK. WIDTH* 15 
EA REJECT = 1080 


VERTICAL SCALE FACTOR IK 



SAMPLE- US P 3 9ft 1-2 
M I SC . C*0 . 1 0006 6H s/rft. 

T I ME : 1 1 ; 56 

DATE 12 11 '06 
OPERATOR JGZ 

RUM T I ME : 30.00 MINUTES 

DELAY TIME: 0.66 
CHAN 0 


PK 

NO 

RET 

TIME 

PEAK- 

AREA 

AREA 

B 

L 

PEAK 
HT . 

4 

1 73 

195650 

6.81 8 


1 1 047 

5 

3.15 

2357800 

82.141 

3 

87114 

6 

4 . 60 

33273 

1.160 

4 

1558 

32 

21 .98 

164640 

3.647 

2 

16260 

33 

22.10 

178880 

6.234 

2 

10209 


TOTAL AREA* 2669443 
THRESHOLD* 1 
MIH PL WIDTH* 15 
AREA REJECT= 10606 


CHART 7A 



100 180 260 340 420 500 580 660 740 820 900 

Temp (Oeg C) 

Beckman Industrial" ANALYTICAL LABORATORY SERVICES 



CHART 7B 



100 180 260 340 420 500 580 660 740 820 900 

Temp (Deg C) 

Bnckman Industrial” ANALYTICAL LABORATORY SERVICES 



PART NO. 990088 


CHART 8A 



O 50 lOO 150 200 250 300 35 


TEMPERATURE. °C [CHRD,\ 






















MEASURED VARIABLE 


RUN NO DATE. 


OPERATOR. 

SAMPLE: 


l-Z 


atm n A- 
FLOW RATE. 


T-AXIS 

SCALE. °C/in 50 

PROG. RAT£r ° C/min ^ 0 

HFA T y nnm ISO 

SHIFT, in 0 . 

- - l e Ac° — 


SCALE. C/in. 


tmcal/secD/in 


WEIGHT, mg. 
REFERENCE. 


Hlfc 


mu 


unu 


■■Hi 






O 50 lOO IE 

PRECEDING page BLANK not filmed 


150 


200 


250 


300 


TEMPERATURE, C C CCHROi\ 























i’thod recorded in -file: A: PHENOLIC. MET 


CHART 9A 


•VTA FILE A: PHEN026. HDR TAKEN 09-05-1986 11:06:32 

^ R E PERCENT REPORT 


#■##+########*#####*■#####■*##■*■*#«###########*####*#**#■######*####*#####■*#■####■*## 


Operator Initials: JGZ 
DATA FILE: A: PHEN026. PTS 
Channel#: 0 Vial#: N.A. 


# 

* 

* 

* 


Sample Name: USP39A, 1-1 ,C=6. 54 
Date: 09-05-1986 11:06:32 Method : PHENOLIC 

Inter-face: 4 Cycle#: 26 

Starting Peak Width: 10 Threshold: .01 

*#*****#************#******#*#####**#*#■**•#***#**•##*•#* *****************^******* 
Instrument Type: BECKMAN HPLC Column Type: MI CROBDNDAPAK C-18 * 

Solvent Description: THF/ WATER , 2:1 BY WEIGHT * 

Operating Conditions: R.T., FL0WRATE=1.5 ML/MIN * 

Detector 0: 220NM/.5AU Detector 1: * 

Misc. Information: LENGTH=25 * 

tarting Delay: 0.00 Ending Retention Time: 10.00 


k Ret 
o. Time 


Peak Area B Peak Normalized Area/ 

Area 7. L Ht. 7. Height 


1 0.70 

2 1 . BO 

3 2.05 


2030 

1. 1563 

1 

510 

2. 103 

4.0 

76982 

43.8499 

2 

4940 

79.736 

15.6 

96545 

54.9937 

2 

5248 

100.000 

18.4 


otal Area: 


175557 Area Reject: 


1000 One sample per 1.000 sec. 



uaia riLt-rntwuco rm>n u. uu 
USP-39A, 1-1, £>6.54 MG/ML. 9/5/86, 



e 


SO *2 
08*1 


01 *0 



CHART 9B 

FILE A: F'HENOl 9. HDR TAKEN 09-01-1986 13:18:26 

**-»t-*-K-*-* AREA PERCENT REPORT -«■*■»*-»(■*■»(-** 




mple Name: USP39A, 1-2, C=5. 07 Operator Initials: JGZ * 

te: 09-01-1986 13:18:26 Method : PHENOLIC DATA FILE: A: PHEND1 9. F'TS * 

ter-face: 4 Cycle#: 19 Channel#: 0 Vial#: N.A. * 

arting Peak Width: 10 Threshold: .01 * 

•*************************************************************************** 
nstrument Type: BECKMAN HPLC Column Type: MICROBQNDAPAK C-1B * 

Solvent Description: THF/ WATER , 2:1 BY WEIGHT * 

Operating Conditions: R.T., FL0WRATE=1.5 ML/MIN * 

Detector 0: 220NM/.5AU Detector 1: * 

Misc. In-formation: LENGTH=25 * 


>*#****#**##***#*************#**#*****#**#********#**** *-■*****■**■*•**#•*******#•■* 
"ting Delay: 0.00 Ending Retention Time: 10.00 


Ret 
Ti me 

Peak 

Area 

Area 

7. 

B 

L 

Peak 

Ht. 

Normal i z 

7. 

ed Area/ 
Hei ght 

0.70 

4065 

2.2807 

1 

1019 

5. 202 

4.0 

1.78 

78141 

43.8419 

2 

5072 

100.000 

15. 4 

1.93 

34258 

19.2209 

2 

5165 

43.841 

6.6 

2.03 

61769 

34.6565 

2 

5379 

79.049 

11.5 

Area: 

1 78233 

Area Reject: 

1000 One 

sample per 


OPJTrYNAi; pa:c-'£ r. 

OF POOR OOALiTY 



GPC CALIBRATION PLOT 


*** Calibration Data *** 

Calibration Name: 

Misc Information: 

Fit Type: 3 

Log Mol Wt. = A + Bx + Cx~2 ♦ Dx~3 

A* 2.533977 B= 2.115815 C= -.5646324 D= 3.606432E-02 

Coefficient of Determinations 0.9902 


Ret Time 

Molecular Weight 

Log Mol Wt 

3.50 

35000 

4.544 

4.33 

15000 

4. 176 

4.83 

3600 

3 . 556 

5.09 

2350 

3.371 

6. 00 

570 

2.756 

7. 17 

92 

1.964 

7.50 

72 

1.857 



Retention Tiie or Uoluae 



DAI A hlLb^hbllUiW r«uw u. uu 
USP-30A. 1 - 2 , 05. 07 MG/ML. 0/2/80, JG2 


origin^ 

0 F POOR 


page is 

quauty 



CHART 10A 


A FILE A: GPC31 . HDR TAKEN 08-05-1986 17:39:57 

GF'C REPORT ■M-****-**-**-* 

**************************************************************************** 


ample Name: USP39A 1-1=2.68 Operator Initials: GBF * 

ate: 08-05-1986 15:00:24 Method: DATA FILE: A:GPC31.PTS * 

nterface: 5 Cycle#: 31 Channel#: 0 Via 1#: N.A. * 

tart i ng Peak Width: 60 Threshold: O * 

-it******-**#*************************-*********-*-***************#****** *•*****#••** 

Instrument Type: HPLC /BECKMAN Column Type: ULTRASTYRAGEL 500A * 

Solvent Description: THF * 

Operating Conditions: T=35C FL0WRATE=2. OML/MIN * 

Detector 0: 254NM/.1AU Detector 1: * 

Mi sc. Information: CALIBRATION/GPC * 


**************************************************************************** 
rting Delay: 0.00 Ending Retention Time: 10.00 

ibration file: GPCPHEN 
ecular Weight Distribution Averages 

eline TIMES: 3.85 to 10.00 MW: 22295 to 2 

cess TIMES: 3.85 to 10.00 MW: 22295 to 2 

al Area: 211188 

1231 

312 

Mn= 3.9362 

3069 

1076 


X Area Log Hoi Ut vs. Area /-Cum'/ Cum 7 . 

100 


75 


50 


25 


0 

4 3 2 10 

10 10 10 10 10 



Hoi Ut 5 
10 



CHART 10B 

FILE A: GPC32. HDR TAKEN 08-05-1986 17:44:23 

BF'C REPORT 


-**************#****#^*#*##******-tf*'»f-«*«****************************'*r***+r**»* 

xmple Name: USP39A 1-2=2.68 Operator Initials: GBF * 

de: 08-05-1986 15:15:18 Method: DATA FILE: A:GPC32.F'TS * 

iter-face: 5 Cycle#: 32 Channel#: 0 Vial#: N.A. * 

;arting Peal.. Width: 60 Threshold: 0 * 

^**************************'»r'tf-****'l(-*********************#*************#****** 

nstrument Type: HF’LC/BECKMAN Column Type: ULTRASTYRAGEL 500A * 

Solvent Description: THF * 

Operating Conditions: T=35C FLDWRATE=2. OML/MI N * 

Detector 0: 254NM/.1AU Detector 1: * 

Misc. In-formation: CAL I BRAT I ON/GPC * 


>***■******■*******«•**************«■****************«■**•****«•*********«•******«■** 
ting Delay: 0.00 Ending Retention Time: 10.00 

i br at i on -file: GPCPHEN 
ocular Weight Distribution Averages 

aline TIMES: 3.85 to 10.00 MW: 22295 to 2 

:e£5 TIMES: 3.85 to 10.00 MW: 22295 to 2 

al Area: 211824 

1291 

324 

Mn= 3.9783 

3246 
1 126 


X Area Log Hoi Ut vs. Areax-Cuiix Cun x 



ORIGINAL PAGE IS 

OR POOR QUALITY 



1.0E4 


CHART m 



i 

Q1 

O 


(V ) 3SI0d 


*V1 3 


2.0E2 




FOeometr i cs RtCAP II 


-iment No. 


S Sample No. : 


1 


FINES' PRINT 


VISCOSITY PROFILE U5P 


39 A RESIN NASA L0T1-1 


at or : CP 

and Time : Monday, August IS, 1986 - 15:30:51 

eting Mode : DYNAMIC 

p Type : CURE 

etry ; DISC & PLATE 
RADIUS : 

GAP 


25.0 o 
0 . 50 


IN =50/: 

•JEMCY =10 RAD/SEC 


ORIGINAL PAGE 35 
Of poor QUALma 


A FINGERPRINT VISCOSITY PROFILE LISP T9 A RESIN NASA LOTi-I ORIGINAL PAGE TS 

©£-P09R-QUAif-T-¥ 


m 

ETA*- 

ETh ' 

ETA” 

TORQUE 

TIME 


■ T ' 


POISE 

POISE 

POISE 

GRAMS-CM 

MIN. 

DEG. 

c 

i 

3. 813&+003 

3. 8J 3e+0 03 

6 . 04 9e>+00 1 

4 . 87 6e+002 

2- 900 e -001 

3 . OOOe+t 

jO l 

2 

3.514++003 

3. 5i4e+003 

6. 792&+001 

4 , 4?0e+002 

i . 000 e+OOO 

3. lOOei-* 

j "• i 

3 

2. B73&+003 

2. B73e+003 

4 . 505e+001 

3 . 65Se+002 

2 . 000 e+OOO 

3. 3 OOp+i 

00 3. 

A 

2. 233e+003 

2 • 232fr+ , o '7 3 

4. 101 e+00 1 

2. S37e+002 

3 . 000 e+OOO 

3. 503e~ 

:>oi 

ET 

1 . 691e+003 

3 . 6^0o+003 

3 . 527e+00 1 

2. 1 44e+002 

4 . 000 e+OOO 

3 „ 700e+' 

00 1 

6 

1 . 277e+003 

1.277 e+003 

3- 445&+001 

1 . 61 5e+002 

5, 000 e+OOO 

3. SOOe-*-’ 

OOl 

7 

9 . 59A e+002 

9. 58Be+002 

3.542e+001 

1.211 e+002 

6 - 0 OOe+OOO 

4 , 0 r >0e-+< 

jOI 

8 

7. 177e+002 

7. 16*e+002 

3. 398e+001 

9. 048e+00i 

"7, OOOei-OOO 

4. 2O0e-« 

j 

9 

5. 372e+002 

5. 365c*+002 

2. 24 0 e+00 1 

6. 76Se-+001 

8. 000 e+OOO 

4, 400e+* 

:«oi 

0 

A . l 1 l e+002 

4. i 04 e+002 

2.37Be+001 

5. 171 e+00 1 

9 . OOOe+OOO 

4. 600e+' 

:>o i 

1 

3. 1 53e+002 

3. 144&+002 

2. 382e+00 1 

3. 963e+00! 

I . OOOe+Ool 

4 . B'y-r + i 

:>o j 


2 . 442 e+002 

2 . 432e+002 

2, 1 97e+00 l 

3 . 070e+00 1 

1 . 1 OOe+OOi 

5. 000e+‘ 

1)0 3 

* 7 ; 

1 . 934&+002 

1 . 921 e+002 

2 . rr< & e+ooi 

2. 429e+001 

1 . 200e+OO 1 

5 . 2C'0e^-» 

OO I 

4 

1 . 529e+002 

i . 514e+002 

2. 1 36 e +001 

1 . 921 e+00 1 

3 „ 300e+001 

5 r 4-TlO C * “ 

>91 

5 

1 . 214e+002 

1 . 200e+002 

1 . 858e+001 

1 . 524 e+00 1 

1 . 4'"'0r_--^00 1 

5. feO^Ef+c 

901 

6 

9. 808e+001 

9. 66 fee +001 

1 . 659e+001 

1 . 232e+001 

1 . 50Oe+0O 1 

5, 800 c?+\ 

j 0 1 

7 

B. 0B2e+001 

7. 95 le+OOl 

1 . 44 Be+001 

1.01 5&+001 

i . feOOe+OO 1 

6 • •.’'J'.'O* 


e 

6. 81 le+OOl 

6 . 697 e+00 1 

1 . 242e+001 

S. 554 e+OOO 

i . 7 OOe +00 1 

6. 200e-j- 

90 i 

e 

5. 720&+001 

5 - 620e+ 0 O 1 

1 . 064e-t 001 

7. 17&e+000 

1 . BOOe+OOl 

6 . 400c- J - 


0 

4. 90Se+00i 

4.81 9 e+00 1 

9 . 27 4 e+OOO 

6. 157e+UOO 

1 . 90 Oe+OOl 

6 . 6 9 0 e + 

901 

1 

4 . 220e+001 

4 . 13^+001 

P. IBBe+OOO 

5. 291 e+OOO 

2 . 000e+00 3 

6 . 7 00 fc 

* .L 


3. 6i3e+001 

3. 546e+001 

6. 922e+000 

4 . 536 e+OOO 

2.3 OOe+OOI 

6 , 900+ - 

"»0i 

_r i 

. 089e+0o 1 

3 . 033e+001 

0. 8A 1 e+OOO 

3. B79e+000 

2. 200fe-MX>t 

7. 1 OOfcf-*-' 

90 1 

4 

2. 675e+00i 

2. 623e+001 

5. 276e+000 

3. 358e+000 

2. 300e+00i 

7. 300e+ 



2. 2S2e+001 

2. 244&+001 

1 4 4 e+OOO 

2. 867e+000 

2. 4 00 e+00 1 

7 r 50 Oe-*- - 

90 1 

6 

1 , q-/^. P +001 

i . 940e+001 

3. 659e+000 

2. 477e+000 

2 . 500e+00 1 

T fc 700r-; 

301 

7 

3 .73?e~O01 

.1 . 6 9 9 isr + 0 0 1 

3. 366&+000 

2. 175e+000 

2. 600e+*O0 i 

*7 . 900 e-*- 1 

90 1 

8 

1.517e+001 

1 . 43Se+001 

2 . 933e+000 

1 . 9 03 e+OOO 

2. 700e+001 

8. I00e+ 

9 9 1 

9 

j . 33Fe+':--> 3 

1 . 317e+00i 

2. 1 40e+000 

1 . 676e+000 

2. 600e+003 

9. 30 

301 

0 

3 . 149e+001 

1 . 1 32e+001 

1 , 950b +000 

1 . 442&+000 

2. 900e+001 

5 . 500+ +5 

9 9 1 

1 

1 . 013e+Q01 

9 . 3 93 1- +000 

2. 167e+000 

1 . 272e+000 

3. 000 e+ 001 

9 . 7 00e+! 

901 


8. 7 66&+000 

8. 654 e+OOO 

1 . 396e+000 

1 . 1 OOe+OOO 

3, iOOe+OOl 

8. Q 00e->-t 

9 ’91 

3 

7. 337e+000 

7. 274 e+OOO 

9.61 0e-00 1 

9.21 5e-00 1 

7 . 3 »; , i* x *.-‘+00 1 

9. lOOe-t-i 

DO 1 

4 

5. 831e+000 

5. 793 e+OOO 

6. 1 45e— 00 1 

7. 324e-001 

3 . 300e+0 0 i 

9. 30'*> e +001 

5 

Z > . 574B + OOC) 

5- 555e+OO0 

4 . 6S6e- OO 1 

6 . 994e-00 1 

3 »- 4006+00 J 

9.5 O O e *+ 

90 1 

6 

4 . 962e+000 

4. 953e+000 

3. 040t?-001 

6. 234e-001 

3. 500 e+00 1 

9 . 7 0*1? &•+ 

901 

3 

3. 943&+000 

3„ 939e+000 

2. 647&-001 

4 . 954e-00 1 

3. 600e-*-001 

T , VO f ^(r“**' 

90 3 

6 

3. 987&+000 

3. 935e+000 

1 . 262e— 001 

5. 009e-001 

3. 700e+001 

1 . 01 Oe 4 *' 

902 

9 

3. 405e+000 

3. 405e+000 

0.723&-001 

4. 275e— 001 

3 « SOOe^OO 1 

1 . 030e+‘ 

90 2 

0 

2. 39Se+000 

2. B9Se+000 

0. 000 e+OOO 

3. 642e— 001 

3 r 900e+0 0 i 

1 . 050e + * 

902 

1 

2. B57&+000 

2. 853e+000 

1 . 393e— 001 

3. 589e— 001 

4 . 000e+00 J 

1 „ 

’92 

r-\ 

4 - 

3 « 003e+00 0 

2 - 947e+000 

5 . 728e— 001 

3. 770e— 001 

4. 100fef+00i 

1 . 090e+* 

9 92 

.j» 

3. 157&+000 

2. 947e+000 

1 . 1 33e+000 

3. 967e-001 

4 . 200e+00 J 

1.11 Oe+ f 

902 

4 

2. 663b+000 

2 . 39o0t oOo 

1 . 157 e+OOO 

3. 342e-001 

4 * 3 00 e+00 j 

1.1 GO&+1 

9 3 2 

5 

2 . 280e+000 

1 ■ 959e-*-0 1 .) (_» 

1 . 1 35e+000 

2. B74e— 001 

4 . 400 e+00 1 

1 . 1 5”'e— < 

902 

6 

2. 477&+000 

2. 312e+000 

S . S92e— 00 1 

3. 1 06e-001 

4 . 5 00 e+00 1 

i * 1 60?+' 

902 

7 

2 . 705e+000 

2 . 24 9 e+OOO 

1 . 504e+000 

3. 3 94 e— 001 

4 t 600 e+00 1 

1 . 1 80f a +* 

902 

3 

2.911 e+OOO 

2. 580e+000 

1 . 347e+000 

3. 653b— 001 

4 . 700e+00 1 

i . 200e+< 

■ ( T, '*■> 

n 

7 

3. 4 17e+000 

3 . 00 1 e+OOO 

1 . 6 34e+000 

4 . 284b— 00 1 

4 * SOOa-^OOl 

1 . 220e~ 

**1 1 2 

0 

3- 6B7e+000 

3 . 239 e+OOO 

1.761 e x 000 

4. 625b-001 

4 * 900o+001 

1 . 24 Oe J ! 

99 2 



LOT 1-1 


FINGERPRINT VI SCO? I TV PROFILE USP 3'?A RES I N NASA 


ETA* 

POISE 

4. 7SSe> K>00 
3. 4£>4fe+000 
6 . 979fc'-* OOO 
1 . 003&+00 1 

1 . t 1 1 £fe+00 j 


ETA' 

POISE 

4 « 4 50 e +000 
3. 193c?+000 
6 . 4 53c- +000 
9.41 Be+OOO 
1 . 532e+001 


ETA" 

POISE 

1 . 759e-000 
1 . 343e+000 
2 . 657e+000 
3. 4 57 e+ 000 
5. 13Sc+000 


T OF: CUE 
GRAMS-CM 
5. 999&-001 
4. 34 At— 001 
S. 741e— 003 
1 . 25Pt'+000 
2. 025&+000 


TINE 

MIN. 

5. 000c? +001 
5. 1 OOe+OOl 
5.200e+CM 
5. 300e+001 
5 . "OOe+OO 1 


DEG. C; 

1 . 2o 0*s , '*-0 I> T? 
1 . 280e->-002 
1 . 300e+002 
1.31 0&-+ 002 
1 . 33'je-*"0O2 


ORIGINAL PAGE IS 
OF POOR QUALITY 


1.0E4 


CHART m 



<v > asiod 
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Rheometr i cs RECAP II 


ier:i merit No. : 7 Sample No. : 1 

. 1 e: 

>A FIN6ERPRINT VISCOSITY PROFILE USF 39 A RESIN NASA LOT 1-2 
orator : CP 

.e and Time : Monday, August IB, 1996 — 13:42:09 

‘rating Mode : DVNAMIC 

>ep Type : CURE 

>meti-y : DISK 5< PLATE 

RADIUS : 25.00 

GAP : 0.50 


es : 

AIM =50% 

iQUENCY =10 RAD /SEC 


5A 

FINGERPRINT 

VISCOSITY PROFILE USP 3 

9A RESIN NASA 

LOTI -2 


0. 

ETA* 

ETA' 

ETA" 

TORQUE 

TIME 

TEMP 


POISE 

POISE 

POISE 

GRAMS-CM 

MIN. 

DEG. C 

1 

4 . 660e+003 

4- 659e+003 

9, 050e+00i 

5. 983e+002 

2. OOOe-OOt 

3. OOOe+OOl 


4.371 e+003 

4 - 37 1 e?i-003 

6. 108 e+001 

5.61 2e+002 

1 . 000 e+ 000 

3. 100e+001 

*T 

3 . 598e+003 

3 . 59 8 e+003 

5. 1 10e+001 

4 . 6 00 e +002 

2. 00 Ob +000 

3. 300e+001 

4. 

2- 793e+003 

2. 7^7 e+003 

3. 594e+001 

3. 56 9 e +002 

3. OOOe+OOO 

3. SOOe+OOl 

5 

2. 1 Q7e+003 

2. 107e+003 

3.1 OSe+OO 1 

2. 679e+00? 

4 . 000 e+ 000 

3 . 700e+00 1 

6 

1 . 5S3e+003 

1 . 583e+003 

3. 224e+001 

2 . 006e+002 

5. 00 Ob +000 

3. 900 e+00 1 

7 

1 . 5 = O e +003 

1 . 1 90e+003 

3. 339e+001 

1 . 505e+002 

6. OOOe+OOO 

4. 100e+001 

S 

3. 365e+002 

3. B59e+002 

3. 148e+001 

1 . 1 18e+002 

7. OOOe+OOO 

4. 3 00 e +001 

9 

6 . 653e+002 

6. 647e+002 

2.7806+001 

8.385e+001 

8 . OOOe+OOO 

4. 400e+001 

10 

5- 07?e+002 

5. 071e+002 

2. 79Se+001 

6.3386+001 

9 . OOOe+OOO 

4 . 600e+00.1 

1 1 

3- B52e+002 

3. 84 4 e +002 

2.502e+001 

4 . 94 1 e+00 1 

1 . 000e+00 1 

4 « 900 e+00 i 

12 

2. 934e+002 

2. 975a+002 

2.327e+001 

3. 747e+001 

1 . 1 00e+00 l 

5 . 000© +00 1 

13 

2. 342e+002 

2.331e+002 

2. 289e+001 

2. 939e+001 

J. . 200e+C01 

5. 200& +00 1 

14 

1 • 840e+002 

1 . S27e+002 

2.2456+001 

2. 309e+001 

1 . 3 00 e +001 

5. 4 00© +001 

.15 

1 - 473e+002 

1 . 45Be+002 

2. 0S2e+001 

1 . 84Be+001 

1 . 400e+001 

5. 600© +001 

16 

1 . 153e+002 

1 . 167e+002 

1 .91 ie+001 

1 . 484e+001 

1 - 500e+001 

5 . SOOe+OO 1 

17 

° . 661 e+00 1 

9.513e+001 

1 . 683®+00i 

1.211 e+00 1 

1 « 600 e+00 1 

6 . 000 e+00 1 

13 

7. 932e+001 

7.792e+001 

1 . 432e+001 

9. 949e+000 

1 . 700e+001 

6 . 200e+00 1 

19 

6, 6£3e+O01 

6. 54.3&+001 

1 . 2 60s-:- 00.1 

B. 347e+000 

1 . SOOe+OOl 

6 . 400e+00 1 

20 

5. 676e+00 i 

5 . 578e+00 1 

1 . Q50e+001 

7. 1 20e+000 

1 . 900e+001 

6 . 60 > ">e— >I> 1 

21 

4 , B54(?+00 1 

4.761 0 +OO 1 

9. 465e+000 

6. 078e+000 

2 . 000 e +001 

c_> . .r'OiJe+O 01 


4. 177e+001 

4. 1 1 9 .--•-‘-00 1 

6 . 724*3+000 

5 . 237e+000 

2- 1 00 e+00 1 

7 . oOOe^O “• 1 

T 1 

3, 651 e+001 

3. 5B7e+001 

6 . 326e+000 

4. 579&+000 

2. 2 00 £.’+001 

7. 200©+001 

24 

3- i42e+001 

3. 036e+00i 

5. 39Se+000 

3. 941e+000 

2 - 3 00 e+00 1 

7 . 400e+00 1 

#*7 rr 

» 7 3 e + *_) 1 

2 . 655e+00 1 

5. 087e+000 

3. 392e+000 

2.4 0 0 ~ + 0 0 1 

7. 600e+00i 

26 

2 . 3C3e+0G x 

-c . 266e+*J0 I 

4. 377 e +000 

2.S / 4 ti+O 

J2. 50 o e+00 1 

_Z. 30.0c +001. 


O' 6 U1 



2. 043e+OVl 

2 . OOtott-rOO 1 

3. 57 /l-i . 00 

3 

1 . 84 5 e+001 

1 . eioe+ooi 

3 . 73 0* ’ 1 '**> 0 

5 

1 . 622e*K>01 

1 . 5 9 0 .- + 00 i 

3 . 207 e+000 

,) 

1 . 3-93 1?+0 71 

1 . 3 6 6 e* 7 - 0 0 1 

2 - 742e-»-OO0 


3 . 222fc+001 

1 . 1 99fc+00 1 

2 . 329 e+000 


1 . 0636—001 

1 . 033e+001 

2, 294e+000 


9. 435e+000 

9 * 306e+000 

1.554 e +000 


*7 t 880e+000 

7 . 323c+000 

9.476 fa-00 1 

J 

6. 772e+000 

6. 7 06c +000 

9.41 Se-001 

7 . 

2. ^96e+000 

5 . 459e+000 

6. 397e-00i 

/ 

•4 . 882e+000 

4. 861 e+000 

4 . 551 e— 001 

3 

•4 . 092e+000 

4 .• 039e+000 

1 . 6 99c* -001 

9 

3. 4 1 7e+000 

3. 417e+00 0 

0 . 000 e +000 

j 

2. 973e+000 

2 . 9 54 e+000 

3. 373e-001 

i 

2. 97f>e+000 

2. 92 9 e+000 

4. 91 3e— 00 1 

2 

3. 516e+000 

3 . 20 Otv+ 000 

1 . 458e+0 00 

3 

4.01 1 e+000 

3. 256e+GOO 

2. 343e+0 r 'C 

4 

3. 159e+000 

2 . 754t'+0O0 

1 . 54 7 e+000 

o 

3 . 304e-*-000 

2.921 e+000 

1 . 54 4 e+000 

S 

2. 910e+ 000 

2. 1 25e+000 

1 . 9S3e+000 

7 

2. 898e+000 

2. 1 2 5 e+000 

1 . 971 e+000 

3 

3. 69Se+000 

2. B2Se+000 

2. 383e+000 

9 

4 . 4 SSe+OOO 

3 . 4 & 6 e+000 

2. B17e+000 

0 

5. 299 e+000 

4. 021 e+000 

3.453 e+000 


1 


A FINGERPRINT VISCOSITY PROFILE U5* 39 


2. 564&+000 

2. 600^033 


2.31 7 e+000 

2. 700e+001 

8. 3 POe+Ovi 

2. 076c +000 

2 „ BO Oe+O "'1 

9 , *** * ’ Jt- ; + 00 i 

1 . 749 e +000 

2. +0 7c^0 Ji 

S. 500c -0 " : 

1 . 537e-000 

3 . OOOe+OO 1 

& - ^OOc- 0 7 i 

1 . 332e +O00 

3. 1006+001 

8. 9'"»0t?**-0O 1 

1 . 1 B3e+0o0 

3. 200e+0 r 'I 

9. 100e-+0Ol 

9 . S97e-00 1 

3 . 300e+00 1 

° . r c w 7v„ + oo i 

9 n 4=>^e-00 1 

3. 400e+001 

9 . 50Oe+0 ,_ > 1 

6 „ 900c— *30 1 

3. 500e+001 

9. 700c +001 

6. 127e— 001 

3. 600e+00 1 

9. 900 e +00 j 

5. 140c -001 

3. 700e+001 

1 . Oi Oe— 002 

4. 292 e -001 

3. BOOe+OOl 

1 . 030p7 002 

3.735&—001 

3. 900e+001 

1 . 05 Oc- 002 

3. 727&-001 

4 . 000e+00 1 

3 . 070e+0 02 

4.41 2e— 001 

4 „ 10 0e+001 

1 . 090 c*+0 72 

5 . 04 Oe —00 1 

4 . 200c 4 00 1 

1.11 0e+002 

3. 966c— 001 

4 . 300e+00.l 

1 . 130e+002 

4 . J44e-001 

4 . 400e+00 J 

1 . 1 50e+0O2 

3. 64 9 e— 001 

4. 500e+001 

1 . 170--002 

3. 637e-001 

4 . 600c+001 

1 . 1 90e+002 

4 . 63 9 e— 00 1 

4 . 700= - :>oi 

1.21 0e+002 

5. 620s— 00 1 

4 . BOOe+OOl 

1 . 230 e +002 

6 . 639e— 001 

4 1 900e+001 

1 . 250e+0’*>2 

A RESIN NASA 

LOT 1-2 



ETA* . 
PD I BE 
. 075c +000 
. BSae+OOO 
. 447e+000 
1 . 1 23c+00i 
1 . 4 1 3ei-00i 


ETA 1 
POISE 

4. 159e+000 
3 . 2 1 9c+000 
5, 135^+000 
9. 521e+C00 
1 - 20 1 e+001 


ETA" 

PD I BE 

2. 903 1? *- 0 0 0 

3. 6 1 Go -*-000 
3- 893c + COO 
5. 956e+000 
7. 434c— 000 


TORQUE 
GRAM3-CM 
6. 364e-00i 
6 . 037 e— 00 1 
S . 093 e— GO 1 
1. All e+000 
1 . 7*> 3 e+000 


TIME 

M I N . 

5. OOOe+OOl 
5- 100e+001 

5 . 2COe-fOO 1 

5. 300e?+00 1 
5 . 400e*+00 1 


TEM= 
DEG. C 
1 . 270e+002 
I „ r°»"*e+002 
1 . 31 0e+002 
1 , 330c +002 
1 . 350 e +002 


8 0 5 0 PPM ( S ) 4.0 3 0 2 0 

MANUAL ^ , I AUTO □ j 8AMPIF: - . . ... I REMARKS: , 


: SOLVENT ONLY 
, SCAN 









TOO Phone: (609) 697*0020 


6 0 5.0 PPM ( i ) 4 0 3.0 2 0 

MANUAL y | AUTO □ ( SAMPLE; £ ?f~l REMARKS; C. f*f0 
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FABRIC TESTING 
NAS8-3S298 

U.S. Polymeric O. E. 71108 
PWB-fe Fabric for NASA Lot# 1 

TEST PAGE 
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lb. Breaking Strength, FILL 1 

2a. Carbon Assay 1 

2b. Hydrogen Assay 1 

2c. Nitrogen Assay. 1 
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10c. Weight Change on Acetone Wash. 3 

CHARTS 

Visual Inspection 3A 
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udp 

r » n n i ® 


USRJymeric 


FABRIC TESTING 
NAS8-36298 

U.S. POLYMERIC O. E. 71108 
PWB-6 Fabric for NASA Lot# 1 


la. Breaking Strength, lbs/in, WARP 
ASTM D1882 


lb. Breaking Strength, lbs/ln, FILL 
ASTM D1682 


2a. Carbon Assay, 
HDQAI 5580 


2b. Hydrogen Assay, X 
HDQAI 5580 


2c. Nitrogen Assay, 
HDQAI 5580 



#1-1 

PICK 

48 

CENTER 

47 

PLAIN 

51 

AVG. 

48. 7 

PICK 

44 

CENTER 

46 

PLAIN 

49 

AVG. 

46. 3 

PICK 

99. 9 

CENTER 

99. 7 

PLAIN 

99. 9 

AVG. 

99. 83 

PICK 

<• 01 

CENTER 

. 01 

PLAIN 

<. 01 

AVG. 

EST .004 

PICK 

. 1 

CENTER 

. 2 

PLAIN 

. 2 

AVG. 

. 13 


3. Visual Inspection 

QC1-102 

4. Specific Gravity, Units 

PTM-84 


See Chart 3A 


5. pH, Units 
CTM-24B 


6. TGA, *C at SOX Weight Loss 
CTM-51 (AIR) 


AVG. 


AVG. 

SET UP »1 
#1-1 873 

See Chart 8A 


1. 8178 
1. 8407 

A, 63 74 
1. 832 


9. 2 
9. 3 


I 
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PWB-6 Fabric for NASA Lot» 1 


7a. 

Atomic Absorption, ppm 


#1-1 



CTM-53B 

Na 

6 




K 

3 




Ca 

95 




Mg 

2 




Li 

0 




AVG. 

106 


7b. 

Moisture Content, X 


. 005 



CTM-53B 




7c. 

Ash Content, X 


. 087 



CTM-53B 




6a. 

Filament diameter, microns. 

WARP 


#1-1 


S. E. M. procedure 


AVERAGE 

9. 25 


(diameters are an average 


Minimum 

8. 25 


lO measurements) 


Maximum 

10. 80 




Std. Dev 

0. 82 

6b. 

Filament diameter, microna, 

FILL 


#lr_A 


S. E. M. procedure 


AVERAGE 

9. 91 


(diameters are an average 


Minimum 

8. 75 


of 10 measurements) 


Maximum 

12. 20 




Std. Dev 

1. 03 

9a. 

Thread Count, per Inch, WARP 

#1-1 



PTM-5A 


30 





29 





28 





28 





26 




AVG* 

26. 6 


9b. 

Thread Count, per Inch, FILL 




PTM-5A 


25 





25 





25 





25 





25 




AVG. 

25. 0 


10a. 

Areal weight as received. 

gm/4x4 




PTM-3A 

LEFT 

2. 342 




CENTER 

2. 269 




RIGHT 

2.298 




AVG. 

2. 310 


10b. 

Volatiles as received, X 





PTM-3A 

LEFT 

.26 




CENTER 

. 31 




RIGHT 

. 35 




AVG. 

. 30 
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PWB-6 Fabric for NASA 

Lot# 1 

Weight Change 

on Acetone Wash, X 

#1-1 

PTM-3A 

LEFT 

04 


CENTER 

. 04 


RIGHT 

. 04 


AVG. 

. 01 


U.S. Polymeric 


c-^|o e| /l/* 

Hamid H. Quraishi, Manager 
Quality Assurance Department 


USP NO 


CHART 3A 



IEFT 



FABRI C 7 MG $ 

mfg. 

ROLL NO. !C ' $25/L 


YARDS 3 


POUNDS 




ORDER NO . QjzJ2!_L0?_ 

SPECIF! CATICN_ Cpo5 


Q.C. FILE * 
SYMBOLS 



ww 
3 $ 

AA 

s 

T 

w 

V 

V 


- TEAR 

- SPOTS OR STAINS 

- FOLDS 

. EDGE CURL 

-TIGHT WEAVE OR SELVACE 

- WEAVE DISTORTION 

- VISIBLE PUCKERS 

- ONE PUCKER CREASING 

- TWO OR MORE CREASINCS 


REMARKS 
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Udp 

U&RJymeric PREPREG TESTING 

NAS8-36298 

U. S. POLYMERIC 0. E. 71108 
FM 5839 NASA LOT# 1 U. S. P. LOT# C02136 


la. Resin Content, Soxhlet, X 
CTM-6D 


lb. Filler Content, Soxhlet, X 
CTM-6D 


lc. Cloth Content, Soxhlet, X 
CTM-6D 


2. Volatile Content, X 
PTM-17B 


3. Flow, 1000 pel, X 
PTM-19G 


4. Resin Content, Dry basis, X 
PTM-16F, Type II 


5. Tack, lbs 

PTM-80 

6. Gel Time, seconds 

PTM-20E 



R0LL#1-S 

R0LL#2-S 


35. 1 

32.4 


34. 7 

33. O 


33. 8 

32. O 

AVG. 

34. 5 

32. 5 

NASA LOT# 

1 AVERAGE 

33. 5 


14. 4 

13. 3 


14. 2 

13. 5 


13. 9 

13. 1 

AVG. 

14. 2 

13. 3 

NASA LOT# 

1 AVERAGE 

13. 7 


50. 5 

54. 3 


51. 1 

53. 5 


52. 3 

54. 9 

AVG. 

51. 3 

54. 2 

NASA LOT# 

1 AVERAGE 

52. 8 


2. 3 

2. 3 


2.2 

2. 2 


&-0 

2. O 

AVG. 

2. 2 

2. 2 

NASA LOT# 

1 AVERAGE 

2. 2 


14. 6 

10. 0 


13. 6 

10. 1 


16. 3 

10. 9 

AVG. 

14.8 

10. 3 

NASA LOT# 

1 AVERAGE 

12.6 


34. 6 

33. 9 


35. 1 

33. 7 


34. 9 

34. 7 

AVG. 

34. 9 

33. 9 

NASA LOT# 

1 AVERAGE 

34.4 


38 

35 

NASA LOT# 

1 AVERAGE 

37 


44 

43 

NASA LOT# 

1 AVERAGE 

44 
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FM 5839 NASA LOT# 1 U. S. P. LOT# C02136 


7a. Atomic Absorption, 

ppm 

R0LL#1-: 

S R0LL#2-S L0T#1 AVG. 

CTM-53B 

Na 

5 


6 

7 


K 

1 


3 

2 


Ca 

13 


5 

9 


Mfl 

2 


2 

2 


Li 

o 


o 

g 


TOTAL 

21 

18 20 

7b. Moisture Content, 

X 



R0LL#1 -S 

R0LL#2-S 

CTM-53B 




1. 82 

1. 85 



NASA 

LOT# 

1 AVERAGE 

1. 84 

7c. Ash Content, X 




. 16 

.23 

CTM-53B 


NASA 

LOT# 

1 AVERAGE 

. 20 

8. TGA, X Weight Loss 

at 500° C 



8. 0 

8. 8 

CTH-51 (Nitrogen) 


NASA 

LOT# 

1 AVERAGE 

8. 4 



See 

chart 

8A-8B 



9. DSC, *C ROLL#l-S ROLL42-S LOT#l AVG. 

CTM-50A First Temp 184 183 184 

See Chart 9A-9B 


lO. 


Infrared (IRZB) Baseline .85 

CTM-21C 

See Chart 10A-10B 


.85 .85 


11. Environmental History Date manufactured: 1 Hay 1986 

Packaged in: MIL-B-131 

class I bag 


Date shipped: 

Test lot 
shipped 

- not 

12. Specific Gravity, Cured, Units 

R0LL#1 -S 

R0LL#2-S 

ASTM D792 

1. 564 

1. 565 


1.564 

1. 566 


1. 565 

1. 568 

AVG. 

1.564 

1. 566 

NASA LOT# 

1 AVERAGE 

1. 565 

13a. Tensile Strength, ksi, WARP 

22. 88 

21. 44 

FTMS 406-1011 

23. 60 

21.47 


23.60 

20. 80 


24. 86 

20. 53 


24. 11 

21. 72 

AVG. 

23. 81 

21. 19 

NASA LOT# 

1 AVERAGE 

22. 50 
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FM 5639 NASA LOT# 1 U. S. P. LOT# C02136 


13b. 


13c. 


14a. 


14b. 


15a. 


15b. 


Tensile Modulus, msi, WARP 
FTMS 406-1011 


Tensile Elongation, X, WARP 
FTMS 406-1011 


Flexural Strength, ksl, WARP 
FTMS 406-1031 


Flexural Modulus, msi, WARP 
FTMS 406-1031 


Compressive Strength, ksl, WARP 
FTMS 406-1021 


Compressive Modulus, msi, WARP 
FTMS 406-1021 



R0LL#1 -S 

R0LL#2-S 


4.87 

4. 47 


4. 59 

4. 77 


5. 10 

4. 65 


4. 98 

4. 56 


4. 86 

4. 64 

AVG. 

4. 88 

4. 62 

NASA LOT# 

1 AVERAGE 

4. 75 


. 86 

. 82 


1 . 10 

. 95 


1.06 

1 . 00 


1. 00 

. 82 


1. 01 

. 84 

AVG. 

1 . 01 

.89 

NASA LOT# 

1 AVERAGE 

. 95 


37. 10 

34. 88 


37. 21 

36.95 


37. 10 

35.46 


37. 39 

34. 00 


39. 28 

34. 45 

AVG. 

37. 62 

35. 15 

NASA LOT# 

1 AVERAGE 

36. 38 


3.64 

4. 55 


4. 17 

4. 16 


4. 13 

3. 96 


3. 65 

3. 39 


4. 28 

4. 26 

AVG. 

3. 97 

4. 06 

NASA LOT# 

1 AVERAGE 

4. 02 


22.43 

19. 67 


23. 10 

19. 84 


22. 15 

19. 51 


21. 06 

20. 02 


21.52 

19. 11 

AVG. 

22. 05 

19. 63 

NASA LOT# 

1 AVERAGE 

20. 84 


6. 63 

5. 50 


5.68 

6.70 


5. 66 

5. 57 


5. 55 

5. 72 


6. 37 

5. 27 

AVG. 

5.98 

5. 75 

NASA LOT# 

1 AVERAGE 

5. 87 
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FM 5839 NASA LOT# 1 

16. Double Shear Strength, ksi 
FTMS 406-1041A 


17. Barcol Hardness, Units 
ASTM D-2563 

< Average of 10 determinations) 

16. Residual Volatiles, X 
PTM-98 


19. Resin Content, Pyrolysis, X 
CTM-14B 


20. Acetone Extraction, X 
CTM-18A 


21a. CTE, in/in «F with PLY 
PTM-61B 


21b. CTE, in/in -F Cross PLY 
PTM-61B 


U.S. P. LOT# C02136 



R0LL#1-S 

R0LL#2-S 


3. 57 

4. 16 


3. 78 

4. 10 


3. 57 

4. 03 


3. 48 

4. 16 


3. 68 

3. 98 

AVG. 

3. 62 

4. 09 

NASA LOT# 

1 AVERAGE 

3. 65 


68. 2 

68.0 

NASA LOT# 

1 AVERAGE 

68. 1 



1.82 

1. 55 


1.73 

1. 44 


1.77 

1. 61 

AVG. 

1.77 

1. 53 

NASA LOT# 

1 AVERAGE 

1. 65 


31. 95 

31.07 


31. 70 

30. 26 


31. 28 

29. 56 

AVG. 

31. 64 

30. 30 

NASA LOT# 

1 AVERAGE 

30. 97 


4. 37 

3. 91 


4. 67 

3. 80 


5. 09 

4. 48 

AVG. 

4. 71 

4. 07 

NASA LOT# 

1 AVERAGE 

4. 39 


1. 22 

-1. 89 


-2. 06 

-1. 73 

AVG. 

-. 42 

-1. 81 

NASA LOT# 

1 AVERAGE 

-1. 12 


13. 57 

17. 51 


12. 38 

15. 37 

AVG. 

12. 98 

16. 44 

NASA LOT# 

1 AVERAGE 

14.71 


See Chart 21A-21B 


U. S. Polymeric 


{ 

Hamid H. Quralshi, Manager 
Quality Assurance Department 




CHART NO 006 7300 

















CHART 8B 


ORIGINAL PAGE IS 
OE BOOR QUALITY 



CHART NO 006-7300 
















iaBaaaBaBaBBBBaBBBaBBaBaaaaaaBBaBaBaBaaBBaaaaaaaaaaaBBaaBaBBBBBaaaBaaaaaaaaa 


KHiHiiiiiiiiiiiHiKiHffiiKiHHiiiiiiiiiiiliiiiiKiHSMM aaBia 

■HiHHHSSSSiSSSi8SSSSSSSu[[xiS 

■■■lIMHIIMIHaHBMHHIMHIIIIIMIIHMgHgHgMIinHBnfe 
IBBBIBBBBBBBBBflBBBIlBrBBBB?MBBrBIPRBBBT1BBBIBBa*BB*rflr?BBBBBaBBB 
■BBBBBBBBBBBBI« TfailT n 

BBBBBBBBBBBBBB fl IV»M?l MBB 1 81 "»BBI?*B£S gTHB»UB^V^niPiafl ¥ 

■BBBBBBBBBBBBB^*"W3?ff?M|BBBBLr,#;pBB***f^rrprr***BBrr#MBBM«TEW7T7iii5 
BBBBBBBBBflBBBBi!>rT3ifTf#n^r«l?^^>JWMIIM>rTTn««^^m«^PillimHnBUaU 





p— M'^BBI )* IBBBBB BBBBBBBBBB »? 
tlBBIBBBBBBBBBI M LiB*««iillhfcBPOiiBBHaaifchli imi^ 
■BBBBBBBBaBBBBIBMBIBHflBBMUBBBSBBBBBBBBff^MB 


tnr+mwwr^ mmmi 



IBBBBBBBBBBBBBM 


IBBBBB 



F .BBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBB8BBBBBBBBBBBBBBHBBnnBBnaB^^HHHHH 
1BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
IBBBBDBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBmBBMBBHHBBBfl^ 
IBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB»aBaMiBB— BPBBBBBWBBB jB BBBBB BB BB M 
■■BBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBViit^ l^ia UStPH IIC^N'lKiil.'BlTlfMUBinB 
fBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBggPBWBrtWi fclKtfiaaiiMl MBBU I— g 
IBBWBB»BB»BBBBBBIBBBBBBBlBBBBBHBBWBrir^|^MTO OTWyTOWi l 
iBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBytfBBB— ijilUS 

IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBaUBBBBBBBn«IBBnBnmamn«nnH 

iBBBBBBBBBBiBiBiBBBiBBBBBBBBiBBBBBBBBiBBBBBBiBBBBBiiBiliBBBBBBBBBBflBBiBBBliBi 
1BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
■BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBHflMaaHBBBBMaHBaHBHnBBHBBBflB 
pBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
|B85IBBBflBBBBBBBBBBBBBBBBflBBflBBBBBBBBBBaiiHHMHHHHHiiiHaHHMHHd 
(BBB^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB! 






2 

bb 


H>UiM! 


HIP 


IBBBBI 


ORIGINAE PAGE IS 
OF POOR QUALITY 


IBBBBiIBBVBBBBBBBBBBflBBBBBBBBflBBBmmB I 

IBBBBB1BBBB IBBBBBBBBB IBBBBI IBBBBBBBBBBk 
IBBBBBk'BBBBBBBflBBBBBBBBBBBBflBflflBBflBBBBBBH 
IBBBBBB1BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 

IBBBBBBIWBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBMBBB— — — — I 
tBBBBBBB^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBl 

ibbbbbbbebbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbh| 

IBBBBBflBB^BBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBHHHgiiMM| 
IBBBBBBBBBMBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
IBBBBBBBBBlBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBB^B^fBBBBBBBBBBBBBBBBBI 

BBBBBBBBBBBk 


Bflfll 

IfctBI 


BBCSStSSfll 


|lBBIBIBBII8BHBBBBBBIIBflB8IBIBBBIB8BBBIBBBBIIBIB8l8IIBBflBIB8BMBI 

IbbbbbbbbbbbbbbSbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbi 


^^^PBBBBBBBBBi^^H 

■■■mbbbbbbbbbmI 

iBBBBBBBBBBBBBBBBBBfca 


BBBBBBBBBBBBBBBBBI 


IBBBBBBBBBBBBBBBBBBBBfei^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 


■BIBB 


BllUBIBllllBBIlimmHHHHHB 
BBfiflBBBBBBBBBBBIBfllfliMBBIflfllBBBBflB! 


iBBBIBBBBBnBBBBBBBBBBBBBBB.^^^^^^H 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBilBBBBBBBBBBBI 





BBBBBBBBBBBBBI 


IBBBBBBBBBBBBBBBBBBBBBBBBBBBB1BBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBI 
IBHBBBUBBBBBBBBBBBBBBBBUBBBWUBBBBBflBflBBBBBBBBBBBBBBBBMMHiii^^^H 
|BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBflBBP*^H^^^^^^^H 
iBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBklBBBBBBBBBBBBBBBBBBBCLBBBBBBBBBBBBBBBBBBB. 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBkiBBBBBBBBBBBBBBBB^BBBBflBBBBBBBBBBBBBBBBI 



3 II 


bbbbbbbbbbp^BH 

IBB BBBBBBBBBBBBBI 


RBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB^BBB] 

|BBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBB1^BB| 

^■^■■■■■^PBBBBBBBBBBBBBI II BBVBM 

|BBBBBBBBBBBBBBBBBB8BBBB5BIB| 

■bbbbbbbbbbbbbbbbbbbbbbbb 

|BBBBBBBBBIBBBBIBBBBBBBBBBBBBBBBBBBBBBBBCBJiBBBB8BIBlJBBBBBBBBBH^^...„..^.. 

iBBBBBBBBBBBiaiBBBBBBBBBBBBBBBBBIBBBBBBBKBBBBBftt^liiBBBBflBBBBBBIBBBBgBBBigBli 
IflBBBBBBBBBflBBBBBBBBBBBBIBBBBBBBBBIBBBBBBBBNBBLBMJBBBBBBBBBBBBBBBfiBBMBBBBBfll 


IBBBBBBBBBBBl 
■MBBBBBBBBI 
■BBBBBBBBI 


IBBBI 


IBBBBB BBBBB BBBI 


|BBfllBBIB8BBBBBBBB8IBBIflBIB8BIBB8BBBBBBIBBIIB£B8BBIBBBBBBBBBBBBBBfl8BI 


IBBBBI 


iBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBKBBBBBBBBBBBBBBBBBBBBBBBBBBBBBrVBI 

iBBBBflBBBBBBBBBBBBflllfllBBBBBBBBBBBBBBBflBBBBBBBBMBflBBBBBBBBBBBBBBflBBBIBBBflBIBBI 


|BBBBBBBBBBBBBBBBBBIIBBBBBBBBBBBBBBBBBBBBBBBIBBBC«BBBBBBBBBBBBBBBBBBBgBBBBIBIB|f] 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ^IggB BBBBBBBBBBBBBBBBBBBBBBBBBBBBgBBi 


IIBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBI 


BBBBBBBBBBBBBBBBBI 



IBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBIBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
iBBBBflBBBBBBBBBBBBBBIBBBBBBBBBBBBBBIBBBBBBBBBBBBBBIBBBBBBBBBIBBBIBBBBIBBBBB^^H 
|BBBBIBBaiBBBBB8BBBIBIBBIflBBBBBBBBBBBBBBflBBBBBBBIBIBBBIBBBBBBBBBBBBBBBBBBBB^^H 
iBBBIBflBBBBBflBIBBBBIBBBBBBBBflBBflBBBBBBBlIBBBBIflBBBBBBBBBBBBBflBBBBBBBBBBBBIB^^H 
Ibbibbbbbbbbbbbbbbbbbbbbibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb^^H 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBB HH 
BBIlIBBBIBBBBIBBIBIBBBBBBBBBBBBBBBBBBBflflBBBIIflBBBIIIBIBBBBBIBBBBBBBfllBBBBBBBBI 
BBIBBIBBlIBBBflBBBBBIBBBBBBBBBBBBBBIBBBBBBflBBBBIBIBBBBIBBflBBBBBBBBBBBIBBBflBBBa 
BBBBflBBBBBBBBBBHBBBflBBBBBBBBBBBBBBBBBBBBHHBHMHHHiiiHHM||||HBM 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBaBBBBBBnMmnMMHHHHMHHHHHHI 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBggiBigiiiiigiBBiiiiiBiiBBBBBBBBBBBB illl 
BBBBBIBBIBBBlIBBBBBIBBBBBBBBBBBBBBBBIBIBBBBBBBBBBIBBBBBBBBBaBBBBBBiaBIBBBBBBMH 

bbbbbbbbbbbibbbbbbbibbbbbbbbbbbbbbbbbbbbibbbbbbbibbbbbibbbbbbbbbbbbbibbbbbbbi 

BIBBfllBBBBBIlIBBIIIBIBBBBBBBIBIBIBBIBBBBIIBIBBBBIBBBIlIBBBBBBBBBIBBBBBBIBBBBI 

bbibbbbbbbbbbbbbbbibbbbibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbi 

IBIIBBIBBIBBBBB8BB8BBBBIBBBBBBBBBBBBBBBBBBB8IBIBIBBBBIBBBBIBB8BBBBBBBBBBBBBBI 
IIBBIIIIIBBBBIBBBIIBBBIIIBBIBBBIBBIIBBBIBBBIBBBIIIBBBBBBBBIIBIIBBBBBBBBBBBIBHI 
BBBBIBBBBIBBBBBBBBIBBBBIBBBBIBBBBBBBBBBIBBBf BBBBBIBBBBBBBBBBBBBBIBBBBBBBBBBBBBl] 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB^iBPBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBl 


n n n 


n n 


«« WOZ-SZ-lO-tNkTON i»v^ 

* ** no n , s 





OF POOR QUALITY 


s^sb mamsBmm 


te asisga aaBiBfflB a asi^gfflBa 

a— 

Ei!K!!!!5!!!!!5!!!!!!!!i!!!i!!!9!9S!iBiNiuSaiS5SSS5SSSSSSSiSSnSSSSSSSSS9il 


teBagBBiam iBBiiaBiBE 

Ea SBBBi BiBiBBBgBBgBB Si^mniMBiaaisSHHgijmMS BiB 


iiimuuiiuiiiiiiiHiimiiimiiiiiiiiimiiiiimiiiiiiiuuiHii !■■■■■! 

•■■“■” S ”“ S " 2 ” 5 SS"SS--«S""SSS"S 5 SS"SS 5 =OiH”HSI 2 l^K^^HH? 

SiMHaSSuHSSiiSSMSmSSimSwiSSSSSMMiHSunSSSSSamnr^nnSnSi^ 

nBnBsmsnKiRscaBaSBBHSBH 

s:sssass::5::::s5ss5s:sssssss8:s5s5:ss:ss5£2ss:s8:s:55s5::::s»s55555ssss55i£ 

!«!9!!i9999999I99999999lia«f9PmHHSaSiSSi5SSS5SSSS!!!SSSSSSSSSSSS!!S!i 


inai 


■iiBiBaaaBBBBBaiiaaBBBBBBaBBaBBBBBaHBBBBBUBBBHHaaBBaaBaBaBinamSSSSSSSu 

nn 5 S:ss::s:s ss-is: 5 S 5 s: 5 :sss:s::: 5 ::s:::a 8 s:sSss:i§sE: 55 ::£i§s:!Ss:i£sss 

::»s:8:::5::::ss::s5ss:5s:s:s:ss:::::::s8:£££££££££££££££££££££££H££££££££HI 

!!!!!! IIIIIIIBHIiaH| H B BBBBBiiiiHiiiHiSSSSaiSiiSaHiSSSSSSSSSSnSSSSSSSSS& 

bbbbbbbbbbbbbbbbbbbbbbbbbSSSSSSSSSSSSSSSSSSS!SSS!SS! iiiibibbbbbibiihbi """**™ 

ESSSSSSSSSbbSSSbSSSSSbSSSSSSSSbbSbbSSSSSSbSSSSSbSSSbSSSKbSSSSSSSMPSSSSHSSS! 


BSSiBgBBBBBBBBBBBBgBBBBBBBBiB BBBBg^^iBiaB 

55 pbbbbbbbbbbbbb! bbbbbbbbbbbbiSSS 5 SS 552 S 5 ! ■!■■■■!■■■ ! bbbbbbbbbbbbbbbbbb * bbbbbbB 
■BBBBBBBBBBfliBflii 2 aH 2222222222222 !!!!!!!!!!!!!!!!!!!! BBIIBBIIBB|B|aB||IBBBBBBB i 


t*lO* 2 NH X>N WVHD 


i 


VELENGTH IN MICRONS 


CHART 10A 


OKlCIT'f PAGE 15 

. jOE_EOQR.QiIALITY 

NOISSIWSNVSi 1N3DH3J 



:rx; 



p^InjjjjiSBBS ^aS p^r^ Ssg ^a l 





IBjjgSMgSSBS ^B^^EiaaBSSgaSS 

n^tHiwummii iiin i— — HMM— M 
Mi ftj ■jgWyMtBWMM MM W 


HSBffRmB BBS BBS S BB BI 

mmama g 


seas s 




im asa a 









iiHini|||H||l|H 

H5p!|^Bll®^sp®HBBgSSS§! 

■iigililiiHiBI 


- § 
O 2 

o e 

iO »/> 


4 $ 

O 3 « 

Is g 

«T 1 


J v U 

x > ; z 

< O o 

a «n U 


M’ _» 
1| 
s? 



“> 5 

J f 
< * 
x O 
£ u 


WAVENUMBER CM* 1 kckmah HSTtUMems inc, puumtoh, California, wntid n u^jl. 















suimuiMisui ( iMg ) 


aievidVA osansvsiAi 

ORIGINAL PAGE IS 
OE POOR QUALITY 







Chart 21A2 



3TIQVIUVA Q3unSV3tM 


ORIGINAL PAGE IS 
OE POOR QUALITY. 





Chart 21A3 




V 


tiu9iumi8ui 


" 31 BVIOVA a3fcinSV3lM 


original page is 

OF. POOR QUALITY. 


k. _ 


. - « 







Chart 21A4 



SWaUin»Q8U|( ^lg ) ^bvibvacb 

ORIGINAL PAGE IS 
OR POOR QUALITY 







Chart 21B1 



OirauindWq jil ) 


"anBVHdVA aaunsvaw 
) 


DRTCTNAX PAGE IS 
OF POO l R QUALITY 


r 









Chart 21B3 



m iauiiwm ( fllfiij fjj j) oaansva^ 

ORIGINAL PAGE IS 

— OF POOR-QUALITY. 








Chart 2im 


l 



V 


ORIGINAL PAGE IS ' 

OF POOR QUALITY 


I 



TABLE OF CONTENTS 


FILLER TESTING 
NAS8-36298 

U. S. Polymeric O. E. 71108 
Filler Lot for NASA Lot# 2 

TEST PAGE 

1. Carbon Content. 1 

2. Ash Content 1 

3. Atomic Absorption 1 

3a. Moisture Content 1 

3b. Ash Content 1 

4. pH 1 

5. Particle Size, S.E. M. procedure 1 

Sa. TGA, • C at 50X Loss 1 

6b. TGA 2 

7. Particle Size Distribution 2 

7a. Particle Size, Horiba 2 

CHARTS 

TGA 6A - 6C 

Particle Size Distribution 7A - 7C 



Page 1 of 2 


Udp 

USRJymeric “ 

FILLER TESTING 
NAS8- 36298 

U. S. POLYMERIC 0. E. 71188 


Filler Lot for NASA Lot* 2 


1. Carbon Content, X 



SAMPLE 



QAI-5560 


#2A-1 


#2A-2 

#2A-3 




99. 31 


99. 18 

99. 40 



NASA LOT* 

2 

AVERAGE 

99. 30 


2. Ash Content, X 


0.0 


0. 0 

0. 0 


PTM-71B 


0.0 


0.0 

0. 0 



AVG. 

0.0 


0. 0 

0. 0 



NASA LOT# 

2 

AVERAGE 

0.0 


3. Atomic Absorption, ppm 


#2A-1 


#2A-2 

#2A-3 

L0T#2 

CTM-S3B 







(Values are average of 

Na 

7.0 


7. 5 

9.0 

7. 8 

2 determinations) 

K 

1.5 


1.0 

2. 5 

1. 7 


Ca 

2.5 


1. 5 

2. 0 

2. 0 


«9 

0.0 


0. 0 

0. 0 

0. 0 


Li 

0.0 


0 

0. 0 

0. 0 


TOTAL 

11.0 

10. 0 

L3. 5 

11. 5 

3a. Moisture Content, X 


.041 


.034 

. 039 


CTM-53B 


.031 


. 020 

. 045 



AVG. 

.036 


. 027 

. 042 



NASA LOT# 

2 

AVERAGE 

. 035 


3b. Ash Content, X 


0.005 


0. 000 

0. 015 


CTM-53B 


0. 000 


SL 025 

0. 000 



AVG. 

0. 003 


0. 013 

0. 008 



NASA LOT* 

2 

AVERAGE 

0. 008 


4. pH, Units 


4.60 


4. 40 

4. 50 


ASTH D1512 


It §& 


4.60 

4. 70 



AVG. 

4.60 


4. 50 

4. 60 



NASA LOT# 

2 

AVERAGE 

4. 57 


S. Particle Size, microns 

AVG. 

. 56 


. 57 

. 52 


S. E. M. procedure 

Maximum 

.90 


1. 25 

1. 17 


(Average values are 

Minimum 

.23 


. 20 

. 25 


of 20 determinations) 

Std. Dev 

.22 


. 28 

. 24 



NASA 

LOT# 2 AVERAGE SIZE .55 


6a. TGA, * C at S0X Loss 


842 


850 

857 


CTM-51 

NASA LOT# 

2 

AVERAGE 

850 
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6b. T6A 

CTH-51 

7. Particle Size Distribution 
CTM-72 

7a. Particle Size, microns 
CTM-72 


See 

Charts 

6A-6C 

See 

Charts 

7A-7C 




§ 2 . a - a 

.66 

.97 

.95 

.65 

1.06 

♦ 92 

AV6. . 66 

1.02 

. 94 

NASA LOT# 

2 AVERAGE 

.94 


U. S. Polyseric 


M. 

Hamid H* Quraiahl, Manager 
Quality Assurance Department 
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RESIN TESTING 
NAS8-36298 

U.S. Polymeric O. E. 71108 
USP-39A Resin Lot for NASA Lot# 2 


Page 1 of 2 


1. Resin Solids, X 



#2-1 

#2-2 

PTM-7C 



78. 8 

78. 7 




78. 7 

79. 3 




79. 1 

79. 6 


AVG. 


78. 9 

79. 2 


Lot# 

2 

AVERAGE 

79. 1 

2. Specific Gravity <? 

25° C 


1. 189 

1. 193 

PTM-29C 

Lot# 

2 

AVERAGE 

1. 191 

3* Viscosity, Brookfield, cps. <? 22. 8° C 


17, 400 

16, 800 

PTM-14C 

Lot# 

2 

AVERAGE 

17, 100 

4. Gel Time, min: sec 



4:00 

4:20 

PTM-47B 

Lot# 

2 

AVERAGE 

4:10 

5. Atomic Absorption, 

ppm 


#2-1 

#2-2 

CTM-53B 

Na 

25. 0 

20. 8 


(Values are averages of 
four determinations) 


K 

Ca 

Mg 

Li 

AVG. 


1.0 
7. 5 
2 . 0 
0 . 0 
35. 5 


0. 5 
7. 0 
2 . 0 
0 . 0 
30. 3 


LPT2 AVG 
22. 9 
O. 8 
7. 3 
2 . 0 
o. 0 

32. 9 


8. Volatiles, Gas Chromatography 
CTM-55 


See Charts 6A-6B 


7. TGA, X Weight Loss at 500- C 
CTN-51 (AIR) 


39. 4 38. 2 

Lot# 2 AVERAGE 38.8 

See Chart 7A-7B 


8. DSC, temperature 
CTM-50A 


9. HPLC 

CTM-49A 


190 189 

Lot# 2 AVERAGE 190 

See Chart 8A-8B 

See Chart 9A-9B 


10. GPC, Average molecular vt. 
CTM-49A 


1800 1831 

Lot# 2 AVERAGE 1718 


See Chart 10A-10B 
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USP-39A Resin Lot for HASA Lot» 2 


11. pH, units 
CTM-1B 


12. Phenol Content, X 
CTM-55 Appendix 1 


13. Chang's Index, ml. 

CTM-5B 

14. RDS, Minimum Viscosity, cps. 

CTM-57A 


#2-1 

#2-2 

a. 4 

8. S 


Lot# 

2 

AVERAGE 

8. 5 



13. 29 

13. 65 



12. 94 

13. 31 

AVG. 


13. 12 

13. 48 

Lot# 

2 

AVERAGE 

13. 30 



23. 6 

23. 8 

Lot# 

2 

AVERAGE 

23. 7 


Min. Vise. ° C 

#2-1 172 114 

#2-2 124 114 

AVG. 148 114 


IS. NMR 

Vendor procedure 


See Charts 14A-14B 
See Charts 15A-15B 


U. S. Polymeric 


a *{ M • 

Hamid M. Quralehi, Manager 
Quality Assurance Department 



TYPICAL GAS CHROMATOGRAPH SET-UP 
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Operator 
Column _ 
Length 
Die — 
Liquid 
It. S_ 
Support 
Mesh _ 


Phase 

a A 


IS, 




Carrier Gas. 
Rotameter. 


-&&2C2 


Hi<v 


Inlet Press -ie/Q. psi | 
Rate__3£2 ml/min 

CHART SPEED 

SAMPLE (tSf3ftft.i2.zL 
Size QA /aQL 


Date. 

Detector. 
Voltage . 
Sensit. . 






Flow Rates ml/min— _ 
Hydrogen vfO Ai r 

Scavenge 

Split 

Temperature, °C 

Pet 2DX/ Inj £jOQ 
Column Ini fiat 
Final £/<? ~ 

Rate SfCjt^LtJ. 

Solvent _ 

Concn.^2 


SSM 

lE 




GAS CHROMATOGRAPHY STANDARD SOLVENT 


TEST METHOD CTM-55 

STANDARD SOLVENT/MONOMER RETENTION TIME (MINS.) 


MEOH 

.6 

ETHANOL 

1.18 

MECL2 

1.28 

ACETONE 

1.4 5 

I PA 

1.83 

THF 

3.08 

ACETONITRILE 

3.2 

CRESOL 

4.03 

MEK 

4.08 

FURFURAL 

15.03 

TOLUENE 

17.98 

CHLOROBENZENE 

19.6 

PHENOL 

22.08 


NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES. 





:** REAL TIME CHROMATOGRAM *>* 


t- 

L 

F 

l 

i 


U 

L 

L 

l 


I- 

r 



t 

u 

F 

t- 

L 

i- 

l 

L 


l. 



l 


1 

•« 



~INhL FULL SCALE MV. =1060 ©0 


SAMPLE : U SP39* 2-1 

•1 1 S C C = 0 1 1 1 A © €H5/ML 


ORIGINAL P/YOT TS 
OF ^OOR QuAl,ilY 


CHART 6A 


VERTICAL SCALE FACTOR IX 


i 

:i 



25- 



riME- 12=5? 
OATE • 12 -11. ••-bt. 

OF ERA i ij r'. : J Lj Z 


PUN TIME 30.00 MINUTES 
DELAY T! == O 00 
CHAN : ».■ 


p k 

F:FT 

c -Ak 

RF'ER 

B 

PERL 

NO 

TIME 

- EA 

• . 

L 

HT. 

J— . 

il 

83 

" ft t, 4 

075 

"7 

356 

Pi 

1 85 

79730 

1 . ?53 

^1 

11487 

6 

1 . 78 

201890 

4 . 940 

'j 

«- 

11452 

7 

3.30 3 

3 5700 

81 . 708 

3 

90562 


5 . 08 

6073 

. 149 

4 

251 


5 . 55 

5751 

. 141 

4 

417 

10 

6 C 3 

4291 

. 105 

4 

182 

1 1 

8 3 8 

4 282 

. 105 

4 

172 

12 

6 95 

1101 

©27 

4 

80 

19 

11.70 

137" 8 

. 337 

*— « 

767 

25 

1 6 . 23 

1 •; “ 6 

028 

ill 

61 

34 

21 85 

6 -. i‘i fi 

1 .887 

I 

1 0096 

TC 

22 00 

3 T ~ 8 6 0 

8 .766 

il 

14615 

total area 

= 4 0 S3 

4 56 




THRESHOLDS 1 
MIN FT fell DTh= 15 
ARE* P E J E 'T T = 10OO 


SAM C lE U S F 3 ? A 2-1 

mis: c — o .in so ws/rfL 

TIME 12=59 
DATE = 12 '11 -'86 

OPERATOR = JGZ 


RUN T I ME = 30.00 

DELAY TIME 0 . 80 
CHAN © 

PK PET PERI- 

NO. TIME AREA 

MINUTES 

AREA B 
V. L 

PEAK 
HT . 

5 1 65 

797 30 

1 . 965 2 

11467 

6 1 78 

201690 

4 . 972 2 

11452 

7 3 30 

3335700 

82.225 3 

9G562 

19 11.70 

13778 

.340 3 

767 

34 21 85 

68060 

1 . 678 2 

10096 

35 22.00 

357860 

8.821 2 

14615 


TOTAL AREA= 4056818 
THRESHOLDS 1 
MIN F K WIDTH= 15 
AREA REJECT= 10 0 0 0 



CHART 6B 
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• 'vertical scale factor- i>: 


:*.*• REAL TIME CHROMATOGRAM *** 



FINAL FULL SCALE MV. *1006. 06 



SAMPLE US P 39A 2-2 
M I SC’ . C =6 . 1 A0S'A OKS/ML 

TIME- 1 4 : 47 
DATE 12 11 /St- 
OPERATOR JGZ 


RUN TIME = 

30 . 00 

MINUTES 


DELAY 

’I ME= 0.00 




CHAN • 

0 





PL. 

RET 

PEAK 

AREA 

B 

PEAL 

NO T 

I ME 

AREA 

5{ 

L 

HT . 


. 63 

2693 

. 061 

V- 

360 

5 1 

69 

298230 

6 . 703 

2 

1 1370 

6 2 

39 

3695300 

83.049 

3 

89961 

7 5 

. 08 

4838 

. 109 

4 

1 99 

8 5 

. 58 

4532 

. 102 


4 78 

16 11 

70 

14 184 

.319 

3 

714 

34 21 

88 

53228 

1 . 196 

r. 

c 

10083 

35 22 

03 

376520 

8 462 

3 

14774 


TOTAL AREA- 4445-524 
THRESHOLD* 1 
MIN. PI. .WIDTH* 15 
AREA REJECT* 1000 


SAMPLE US F 39A 2-2 
MI SC . C — 0 . 100806f|S/tfL 

T I ME : 14-47 
DATE : 1 2 1 1 s 8 6 

OPERATOR •• JGZ 


RUN T I ME : 

30.00 

MINUTE 

c 

V 


DELAY TIME; 0 00 




CHAN • 0 





PL PET 

PEAK 

AREA 

B 

REAL. 

NO TIME 

AREA 

>. 

L 

HT. 

5 1.68 

298230 

6 . 742 

2 ‘ 

11370 

6 3.38 

3695300 

83 . 542 

3 

89961 

34 21 88 

53228 

1 . 203 

£» 

10083 

35 22 03 

376520 

8.512 

3 

14774 


TOTAL AREA* 4422278 
THRESHOLD* 1 
MIN PL. WIDTH* 15 
AREA REJECT* 15600 
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TEMPERATURE, C C CCHRC'-' 

































MEASURED VARIABLE 


PART NO. 990088 


CHART 8B 



TEMPERATURE. °C CCHRO, 



CHART 9A 


DATA FILE A: PHEN020. HDR TAKEN 09-01-1986 15:13:56 

«**«*«#* AREA PERCENT REPORT ***■»(•**** 

*****************************************************************************- 

* Sample Name: USP39A , 2-1 , C=5. 555 Operator Initials: JGZ 

* Date: 09-01-1986 15:13:56 Method: PHENOLIC DATA FILE: A : PHEN020 . PTS 

* Interface: 4 Cycle#: 20 Channel#: 0 Vial#: N.A. 

* Starting Peak Width: 10 Threshold: .01 

*****************************************************************************- 

* Instrument Type: BECKMAN HPLC Column Type: MICROBQNDAPAK C-18 

* Solvent Description: THF/WATER, 2:1 BY WEIGHT 

* Operating Conditions: R.T., FL0WRATE=1 . 5 ML/MIN 

* Detector 0: 220NM/.5AU Detector 1: 

* Misc. Information: LENGTH=25 

*********■**********************************************■****•***********-***■*■*#-*, 
Starting Delay: 0.00 Ending Retention Time: 10.00 

Pk Ret Peak Area B Peak Normalised Area/ 

No. Time Area V. L Ht. '/. Height 


1 0.73 

2 1.82 

3 1.97 

4 2.07 


2256 

1 . 2208 

1 

562 

2.392 

4.0 

94314 

51.0355 

2 

5417 

100.000 

17.4 

29598 

16.0160 

2 

5094 

31.382 

5.8 

58633 

31.727B 

2 

5278 

62. 168 

11.1 


Total Area 


184801 


Area Reject 


1000 One sample per 


1.000 sec. 



DATA FILE-PHEN020 FROM 0.00 MIN. TO 10.00 MIN. LOW SCALE o. >.v. tu o* ocrtLt- U.W*U Mv 
USP-30A, 2-1. C-5. 555 MG/ML. 0/2/86. JGZ 


HI 

28 ‘t 


ZL *0 


8 3 
613 



81 


CHART 9B 


DATA FILE A: PHEN027. HDR TAKEN 09-05-1986 11:31:38 

**«««■*** AREA PERCENT REPORT 

****************************************************************************** 

* Sample Name: USP39A , 2-2 , C=6. 99 Operator Initials: JGZ 

* Date: 09-05-1986 11:31:38 Method: PHENOLIC DATA FILE: A: PHEN027. PTS 

* Inter-face: 4 Cycle#: 27 Channel#: 0 Vial#: N.A. 

* Starting Peak Width: 10 Threshold: .01 

♦♦•it*************************************************************************** 

* Instrument Type: BECKMAN HPLC Column Type: MI CROBONDAPAK C-18 

* Solvent Description: THF/ WATER , 2:1 BY WEIGHT 

* Operating Conditions: R.T. , FL0WRATE=1.5 ML /MIN 

* Detector 0: 220NM/.5AU Detector 1: 

* Mi sc. Information: LENGTH=25 

****************************************************************************** 
Starting Delay: 0.00 Ending Retention Time: 10.00 


Pk 

No. 

Ret 
Ti me 

Peak 

Area 

Area 

7. 

B 

L 

Peak 

Ht. 

Normal i z 

7. 

ed Area/ 
Hei ght 

2 

1.82 

96860 

53.0012 

2 

5305 

100.000 

18.3 

3 

1.97 

28712 

15.7109 

2 

4980 

29.643 

5.8 

4 

2.07 

57179 

31.2879 

2 

5119 

59.032 

11.2 


Total Area 


182750 


Area Reject 


1000 One sample per 


1 . 000 sec 




vl 4* Ch 









CHART 10A 


OAT A FILE As GPC33. HDR TAKEN 08-05-1986 17:47:28 

BPC REPORT * 


******************************************************************************* 


* Sample Name: USP39A 2-1=2.68 Operator Initials: GBF * 

* Date: 08-05-1986 15:48:25 Method: DATA FILE: A:GPC33.PTS * 

* Interface: 5 Cycle#: 33 Channel#: 0 Vial#: N.A. * 

* Starting Peak Width: 60 Threshold: O * 

******************************************************************************* 

* Instrument Type: HPLC/BECKMAN Column Type: ULTRASTYRAGEL 500A * 

* Solvent Description: THF * 

* Operating Conditions: T=35C FL0WRATE=2. OML/MIN * 

* Detector 0: 254NM/. 1AU Detector 1: * 

* Misc. In-formation: CALIBRATION/GPC * 


******************************************************************************* 


Starting Delay: 
Calibration file 
Molecular Weight 
Baseline TIMES: 
Process TIMES: 
Total Area: 

Mw= 

Mn= 

Mw/Mn= 

Mz = 

Mv= 


0.00 

GPCPHEN 


Distribution Averages 
3.85 to 10.00 MW: 

3.85 to 10.00 MW: 

243177 
1800 
334 
5.3756 
4852 
1551 


Ending Retention Time: 10.00 


22295 to 2 

22295 to 2 


v. Area 
2.7 


Log Hoi Wt vs. Areax-Cunx 



Cun v. 
IBB 


75 


5B 


25 

e 


Hoi Wt 5 4 3 2 1 8 

IB IB IB 18 18 IB 




ORIGINAL PAGE IS CHART 1QB 
0£ POOR QUALITY 

A FILE A: GPC34 . HDR TAKEN 08-05-1986 17:50:20 

■w-******* GF'C REF'ORT 


**************************************************************************** 


ample Name: USP39A 2-2=2.68 Operator Initials: GBF * 

ate: 08-05-1986 16:04:45 Method: DATA FILE: A:GF'C34.PTS * 

nterface: 5 Cycle#: 34 Channel#: 0 Vial#: N.A. * 

tar ting Peak Width: 60 Threshold: O * 

*****»****#*****#****##-#***********#**#***#•#»**•*#•*#•■><-***•****#•**•#-■#-**#•■#■*•#-**■*■*** 
Instrument Type: HPLC/ BECKMAN Column Type: ULTRASTYRAGEL 500A * 

Solvent Description: THF * 

Operating Conditions: T=35C FL0WRATE=2. OML/MI N * 

Detector 0: 254NM/.1AU Detector 1: * 

Misc. Information: CALIBRATION/GPC * 


**************************************************************************** 


r ting Delay: 
ibration file 
ecular Weight 
eline TIMES: 
cess -TIMES: 
al Area: 


Mn= 


0.00 

GPCPHEN 


Distribution Averages 
3.85 to 10.00 MW: 

3.85 to 10.00 MW: 

198243 
1631 
328 
4.9600 
4349 
1407 


Ending Retention Time: 10.00 


22295 to 2 

22295 to 2 



Ho 1 Ut 5 
IB 



0E4 


CHART m 





Rheometr i ce PEC AF II 


eri ment No. : 2 Sample No. : 1 

le: 

A FINGERPRINT VISCOSITY PROFILE USP 3=? A CESIU NASA L0T2-1 
-&tor : CF' 

e and Time : Friday, August 55, 1986 - 12?30:37 
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U£p 


U&Fb/ymeric 


FABRIC TESTING 
NAS8-36298 


la. 


lb. 


2a. 


2b. 


2c. 


U. S. POLYMERIC O. E. 

71108 

PWB-6 Fabric for NASA 

Lot# 2 

Breaking Strength, lbs/in. 

WARP 


#2-14 

ASTH D1682 


PICK 

21 



CENTER 

25 



PLAIN 

29 



AVG. 

25. 0 

Breaking Strength, lbs/ln. 

FILL 



ASTH D1682 


PICK 

48 



CENTER 

42 



PLAIN 

31 



AVG. 

40. 3 

Carbon Assay, X 




MDQAI 5560 


PICK 

99. 9 



CENTER 

99. 6 



PLAIN 

99. 9 



AVG. 

99. 8 

Hydrogen Assay, X 




HOQAI 5560 


PICK 

. 01 



CENTER 

.02 



PLAIN 

<• 01 



AVG. 

EST .010 

Nitrogen Assay, X 




MDQAI 5560 


PICK 

. 1 



CENTER 

. 2 



PLAIN 

<. 1 



AVG. 

EST . 10 


3. Visual Inspection 
QCi-102 


See Chart 3A 


4. Specific Gravity, Units 

PTH -84 1.8009 

1. 8367 
1. 8147 

AVG. 1.817 

5. pH, Units 

CTM-24B 8. 8 

8. 7 

AVG. 8. 75 

6. TGA, -C at 50% Weight Loss SET UP #2 

CTM-51 (AIR) #2-14 628 



See Chart 6A 
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PWB-6 Fabric for HASA Lot# 2 


7a. Atomic Absorption, ppm 
CTM-53B 

Na 

*2- 

2 


K 

1 


Ca 

104 


«g 

Li 

1 

o 


AVG. 

108 

7b. Moisture Content, X 

— 

.099 

CTM-53B 



7c. Ash Content, X 


. 099 


CTM-53B 


8a. 

Filament diameter, 

microns, WARP 


#2-14 


S. E. M. procedure 


AVERAGE 

9. 14 


(diameters are an 

average of 

Minimum 

8. 00 


10 measurements) 


Maximum 

10. 10 




Std. Dev 

0. 66 

8b. 

Filament diameter. 

microns, FILL 


#2-14 


S. E. M. procedure 


AVERAGE 

-- 


(diameters are an 

average of 

Minimum 

-- 


10 measurements) 


Maximum 





Std. Dev 

— 

9a. 

Thread Count, per 

inch, WARP 

#2-14 



PTM-5A 


30 





28 





27 





27 





28 




AVG. 

28. O 


9b. 

Thread Count, per 

inch, FILL 




PTM-5A 


29 





29 





30 





29 





29 




AVG. 

29. 2 


10a. 

Areal weight as received, gm/4x4 




PTM-3A 

LEFT 

2. 407 




CENTER 

2. 365 




RIGHT 

2. 440 




AVG. 

2.404 


10b. 

Volatiles as received, X 




PTM-3A 

LEFT 

. 71 




CENTER 

. 59 




RIGHT 

. 57 




AVG. 

. 62 
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lOc. 


PWB-6 Fabric for NASA Lot» 2 


Weight Change on Acetone Wash, 

X 

#2-14 

PTM-3A 

LEFT 

. 00 


CENTER 

04 


RIGHT 

. 00 


AVG. 

01 


U.S. Polymeric 


0- M 

Hamid H. Qureiehi, Manager 
Quality Assurance Department 
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USIblymeric 


FM 5839 


PREPREG TESTING 
NAS8-36298 

U. S. POLYMERIC 0. E. 71108 
NASA LOT# 2 U. S. P. LOT# D09318 


la. Resin Content, Soxhlet, X 
CTM-6D 


lb. Filler Content, Soxhlet, X 
CTM-6D 


lc. Cloth Content, Soxhlet, X 
CTM-6D 


2. Volatile Content, X 
PTM-17B 


3. Flow, lOOO pel, X 
PTM-19G 


4. Resin Content, Dry basis, X 
PTM-16F, Type II 


5. Tack, lbs 
PTM-80 

£. Gel Time, seconds 
PTM-20E 



ROLL#l-S 

R0LL#2-S 


32. 8 

33. 5 


33. 1 

35. 1 


33. 0 

34. 7 

AVG. 

33. O 

34. 4 

NASA LOT# 

2 AVERAGE 

33. 7 


13. 4 

13. 7 


13. 5 

14. 3 


13. 5 

14. 2 

AVG. 

13. 5 

14. 1 

NASA LOT# 

2 AVERAGE 

13. 8 


53. 8 

52. 8 


53. 4 

50. 6 


53. 5 

51. 1 

AVG. 

53. 6 

51. 5 

NASA LOT# 

2 AVERAGE 

52. 5 


3. 1 

2. 5 


3. 3 

2. £ 


3. 1 

2. 5 

AVG. 

3.2 

2. 5 

NASA LOT# 

2 AVERAGE 

2. 9 


14. 1 

11. 8 


12. 5 

12. 9 


13. 1 

13. 3 

AVG. 

13. 2 

12. 7 

NASA LOT# 

2 AVERAGE 

13. 0 


36. 2 

40. 7 


34. 6 

41. 7 


34. 4 

41. £ 

AVG. 

35. 1 

41. 3 

NASA LOT# 

2 AVERAGE 

38. 2 


15 

20 

NASA LOT# 

2 AVERAGE 

18 


79 

83 

NASA LOT# 

2 AVERAGE 

81 


“yj' HITCO MATERIALS DIVISION 
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FM 5639 NASA LOT# 2 U. S. P. LOT# D09318 


7a. Atomic Absorption, 

ppm 


R0LL#1 - 

S R0LL#2-S 

L0T#2 AVG. 

CTM-53B 



Na 

8 

10 

9 




K 

1 

2 

2 




Ca 

27 

26 

27 




Hg 

1 

2 

2 




Li 

o 

o 

g 



TOTAL 

37 

40 

39 

7b. Moisture Content, 

X 



R0LL#1-S 

R0LL#2-S 

CTM-53B 





2. 14 

2. 17 





NASA 

LOT# 2 AVERAGE 2. 15 

7c. Ash Content, 

X 




.06 

.06 

CTM-53B 




NASA 

LOT# 2 AVERAGE .06 

8. TGA, X Weight 

Loss 

at 500* C 



7. 5 

9. 4 

CTM-51 (Nitrogen) 



NASA 

LOT# 2 AVERAGE 8. 5 





See 

chart 8A-8B 


9. DSC, «C 




R0LL#1 - 

S R0LL#2-S 

L0T#2 AVG. 

CTM-50A 


First 

Temp 

186 

186 

186 


See Chart 9A-9B 


10 . 


Infrared (IRZB) Baseline .81 

CTM-21C 

See Chart lOA-lOB 


.81 .81 


11. Environmental History Date manufactured: 2 July 1986 

Packaged in: MIL-B-131 

class I bag 



Date shipped: 

Test lot 
shipped 

- not 

12. 

Specific Gravity, Cured, Units 

R0LL#i -S 

R0LL#2-S 


ASTM D792 

1. 569 

1. 558 



1. 567 

1. 557 



1. 568 

1. 555 


AVG. 

1. 568 

1. 557 


NASA LOT# 

2 AVERAGE 

1. 562 

13a. 

Tensile Strength, ksi, WARP 

15. 98 

16. Ol 


FTMS 406-1011 

17.01 

14.94 



17. 89 

15. 98 



16. 13 

14.00 



17. 40 

15. 11 


AVG. 

16. 88 

15.21 


NASA LOT# 

2 AVERAGE 

16.05 
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FM 5839 NASA LOT* 2 U. S. P. LOT# D09316 


Teneile Modulus, msl, WARP 

R0LL#1-S 

R0LL#2-S 

FTMS 406-1011 

3. 99 

3. 35 


4. 19 

3. 23 


4. 46 

3. 33 


3. 62 

2. 93 


4. 05 

3. 41 


AVG. 4.11 

3. 25 


NASA LOT# 2 AVERAGE 

3. 68 

Tensile Elongation, X, WARP 

. 57 

1. 02 

FTMS 406-1011 

. 63 

1. 11 


. 64 

1. 05 


. 59 

1. 16 


. 61 

. 95 


AVG. .61 

1. 06 


NASA LOT# 2 AVERAGE 

. 83 

Flexural Strength, ksl, WARP 

28. 40 

26. 60 

FTMS 406-1031 

28. 34 

26. 46 


33. 12 

26. 39 


34. 23 

30. 58 


28. 90 

30. 43 


AVG. 30.60 

28. 09 


NASA LOT# 2 AVERAGE 

29. 35 

Flexural Modulus, msl, WARP 

3.23 

2. 91 

FTMS 406-1031 

3. 20 

2. 89 


3. 92 

2. 80 


4. 01 

3. 47 


3. 76 

3. 40 


AVG. 3. 62 

3. 09 


NASA LOT# 2 AVERAGE 

3. 36 

Compressive Strength, ksl, WARP 

21. 74 

23. 20 

FTMS 406-1021 

23. 26 

23. Ol 


23. 13 

24. 75 


22. 39 

24. 74 


23. 23 

21. 27 


AVG. 22.75 

23. 39 


NASA LOT# 2 AVERAGE 

23.07 

Compressive Modulus, msl, WARP 

3.24 

3. 69 

FTMS 406-1021 

3.44 

3. 32 


3.71 

3.41 


3.62 

3. 42 


3. 75 

3. 36 


AVG. 3. 55 

3.44 


NASA LOT# 2 AVERAGE 3.50 
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FM 5839 NASA LOT# 2 U. S. P. LOT# D09316 


IS. Double Shear Strength, kei 


R0LL#1-S 

R0LL#2-S 

FTMS 406-1041 A 


3. 36 

3. 87 



2.85 

3. 82 



3. 16 

3. 72 



2.87 

3. 59 



3. 50 

3. 56 


AVG. 

3. 15 

3. 71 


NASA LOT# 

2 AVERAGE 

3. 43 

17. Barcol Hardness, Units 


67. 5 

69. 5 

ASTM D-2583 

NASA LOT# 

2 AVERAGE 

68. 5 

(Average of 10 determinations) 




18. Residual Volatiles, X 


1. 15 

1. 44 

PTM-98 


1. 14 

1. 35 



1. 29 

1. 34 


AVG. 

1. 19 

1. 38 


NASA LOT# 

2 AVERAGE 

1.28 

19. Resin Content, Pyrolysis, X 


30. 88 

34.04 

CTM-14B 


29. 39 

33. 18 



31. 40 

33. 66 


AVG. 

30. 55 

33. 63 


NASA LOT# 

2 AVERAGE 

32. 09 

20. Acetone Extraction, X 


5. 09 

5. 25 

CTM-18A 


6. 20 

3. 82 



5. 05 

5. 11 


AVG. 

5. 45 

4. 73 


NASA LOT# 

2 AVERAGE 

5. 09 

21a. CTE, in/in • F with PLY 


-2. 25 

. 97 

PTM-61B 


. 00 

. 00 


AVG. 

-1. 13 

a 49 


NASA LOT# 

2 AVERAGE 

32 

21b. CTE, in/in *F Cross PLY 


5.05 

3.01 

PTM-61B 


4.17 

3. 26 


AVG. 

4. 61 

3. 14 


NASA LOT# 

2 AVERAGE 

3. 87 


See Chart 21A-21B 


U.S. Polymeric 


^4^—4 U- Q — i 

Hamid H. Ouralshi, Manager 
Quality Assurance Department 
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FILLER TESTING 
NAS8-36298 

U. S. POLYMERIC 0. E. 71108 


Filler Lot for NASA Lot# 3 


1. Carbon Content, X 



SAMPLE 



QAI-S560 


#3A-1 


#3A-2 

#3A-3 




99. 40 


99. 32 

99. 44 



NASA LOT# 

3 

AVERAGE 

99. 39 


2. Ash Content, X 


0. 000 


0. 000 

0. 000 


PTM-71B 


0. 000 


0. 000 

0. 005 



AVG. 

0. 000 


0. 000 

0. 002 



NASA LOT# 

3 

AVERAGE 

0. 001 


3. Atomic Absorption, ppm 


#3A-1 


#3A-2 

#3A-3 

L0T#3 

CTM-53B 






AXSr .... 

(Values are average of 

Na 

6.0 


6. 0 

6. 0 

6. 0 

2 determinations) 

K 

2. 5 


1 . 0 

2. 0 

1 . 8 


Ca 

2. 5 


2. 5 

2.0 

2. 3 


Mg 

0.0 


0. 0 

0.0 

0.0 


Li 

0.0 


0^0 

0. 0 

0.0 


TOTAL 

11.0 


9. 5 

L0. 0 

10. 2 

3a. Moisture Content, X 


. 010 


. 01S 

0* 000 


CTM-53B 


.005 


, 020 

0* 000 



AVG. 

.008 


. 018 

0. 000 



NASA LOT# 

3 

AVERAGE 

. 008 


3b. Ash Content, X 


.023 


.000 

. 000 


CTM-53B 


t<?35 


.010 

. 000 



AVG. 

.025 


.005 

.000 



NASA LOT# 

3 

AVERAGE 

.010 


4. pH, Units 


4. 80 


4.75 

4. 85 


ASTM D1512 


4,_g5 


4. 80 

4 .§0 



AVG. 

4. 88 


4. 78 

4. 82 



NASA LOT# 

3 

AVERAGE 

4. 83 


3. Particle Size, microns 

AVG. 

.31 


. 51 

. 42 


S. E. M. procedure 

Maximum 

.99 


. 88 

.85 


(Average values are 

Minimum 

.20 


. 18 

. 15 


of 20 determinations) 

Std. Dev 

.23 


. 20 

. 17 



NASA 

LOT# 3 AVERAGE SIZE .48 



6a. TGA, -C at 30% Lose 864 860 830 

CTM-51 NASA LOT# 3 AVERAGE 858 
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Filler Lot for NASA Lot# 3 


6b. TGA See Charts 6A-6C 

CTM-51 


7. Particle Size Distribution See Charts 7A-7C 

CTM-72 


7a. Particle Size, microns #3A-1 »3A-2 »3A-3 


CTM-72 

.89 

.94 

.69 


ill 

.63 

t 86 


AVG. . 92 

.88 

. 88 


NASA LOT# 3 

AVERAGE 

.69 


U.S. Polymeric 


rll M. CL-Jt. 

Hamid H. Quraishi, Manager 
Quality Assurance Department 
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CHARTS 

Gbs Chromatography. 6A 

TGA 7 A 

DSC 8A 

HPLC 9A 

GPC 10A 

RDS 14A 

NMR 15A 
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USFbfymeric 


1. Resin Solids, X 
PTM-7C 


RESIN TESTING 
NAS8-36298 

U. S. Polymeric 0. E. 71108 

USP-39A Resin Lot for NASA Lot# 3 

#3-1 
79. 3 
78. 1 
77. 2 
AVG. 78. 2 


2. Specific Gravity @ 25* C 

PTM-29C 

3. Viscosity, Brookfield, cps. 8 22. 8° C 

PTM-14C 

4. Gel Time, min: sec 

PTM-47B 

5. Atomic Absorption, ppm 

CTM-53B 

(Values are averages of 
four determinations) 


1. 181 


15, 000 



4:22 

Na 

18. 0 

K 

1. 8 

Ca 

5.8 

Mg 

1. 3 

Li 

0 . 0 

TOTAL 

26. 8 


Page J 


8. Volatiles, Gas Chromatography 
CTM-55 

7. TGA, X Weight Loss at 500* C 
CTM-51 (AIR) 


8. DSC, temperature *C 
CTM-50A 


9. HPLC 

CTM-49A 

10. GPC, Average molecular vt. 

CTM-49A 


11. pH, units 
CTN-1B 


See Charts 6A 
39.9 

See Chart 7A 
185 

See Chart 8A 
See Chart 9A 

1932 

See Chart 10A 

8.2 
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USP-39A Resin Lot for NASA Lot# 3 


12. Phenol Content, X 
CTM-55 Appendix 1 


13. Chang's Index, ml. 

CTM-5B 

14. RDS, Minimum Viscosity, cps. 

CTM-57A 


IS. NMR 

Vendor procedure 


#3-1 

11. 64 

12 . 02 

AVG. 11.83 

22 . 2 


Min. Vise. 
#3-1 175 

See Charts 14A 

See Charts ISA 


1C 

111 


U. S. Polymeric 
^(| ^1 - - 


Hamid M. Ouraishi, Manager 
Quality Assurance Department 


TYPICAL GAS CHROMATOGRAPH SET-UP 



GAS CHROMATOGRAPHY STANDARD SOLVENT 
TEST METHOD CTM-55 

STANDARD SOLVENT/MONOMER RETENTION TIME (MINS.) 


MEOH .6 
ETHANOL 1.18 
MECL2 1.28 
ACETONE 1.45 
IPA 1.83 
THF 3.08 
ACETONITRILE 3.2 
CRESOL 4.03 
MEK 4.08 
FURFURAL 15.03 
TOLUENE 17.98 
CHLOROBENZENE 19.6 
PHENOL 22.08 


NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES. 
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***• REAL TIME CHROMf.TOGF.flh *** 



FINflL FULL SCALE MU. *1000 06 


SAMPLE ' USF39H 3-1 
M I 6 C . C * 0 . 1 6 8 9 2 CHS/ML 

TIME- 15 = 29 
DATE : 12-11/86 
0 F E R A T 0 R JGZ 


RUN 

TIME- 

30.00 

MINUTES 


DEL At’ TIME = 6 GO 




CHAN = 0 





P|: 

RET 

PEAK 

AREA 

B 

PEAK 

NO . 

TIME 

AREA 

« • 

L 

HT 


.65 

1477 

. 041 

2 

220 

5 

1 70 

7600 1 

2 . 105 

2 

1 1151 

6 

1 . 80 

187260 

5 184 

£ 

11148 

7 

3.30 

2984108 

82 . 637 

2 

85858 

S 

5 . 60 

8063 

•**. -*■> 

. £££ 

"7 

5P9 

1 4 

1 1 75 

110 8 8 

. 307 

i 

635 

31 

21 . 97 

3 4323 0 

9 . 505 


104O7 


TOTAL APE A* 3611099 
THRESHOLD* 1 
MIN . PI. WIDTH* 15 
AREA REJECT* 1060 


* VERTICAL SCALE FhC T OF Ik 



SAMPLE = USF39A 3-1 
MICC. C = 0 10S9ECrtS/r1t 

TIME- 15=29 
DATE 12 '11/86 
OPERATOR : JGZ 

RUN TIME- 30.00 MINUTES 
DELAY TIME 0 . ©0 
CHAN- 0 


PK 

RET 

peak: 

AREA B 

PEAf 

NO. 

TIME 

AREA 

L 

HT . 


5 

1.76 76601 

2.117 2 

11151 

6 

1.80 187200 

5.214 2 

11148 

7 

3.30 2984100 

83 .110 2 

85858 

31 

21.93 343230 

9 . 559 3 

1 0407 


TOTAL AREA* 3596531 
THPESHOLD* 1 
MIN PI. WIDTH* 15 
AREA REJECT* 12600 


chart 7 a 




PART NO. 990088 


RUN NO_ 

OPERATOF 

SAMPLE: 


* 

ATM M: 
FLOW RAT 


^-1 


ORIGINAL PAGE S3 

Of KX)R QUAUTH 

T-AXIS 

fccALE. °C/in — SO. 

F^OG. RATE. °C/min_^Q. 
hIa ti/" nnoi ISO — 


IsrtUFT. in. 


CHART 8A 

DTA-DSC 

SCALE. 0 C/in /' 0 /, 
Cmcal/sec]/in 

WEIGHT, mg iLu 

REFERENCE 
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CHART 9A 


DATA FILE A: PHEN028. HDR TAKEN 09-05-1986 11:46:23 


*******■»(• AREA PERCENT REPORT ******** 


******************************************************************************* 


* Sample Name: USP39A,3-1 ,C=6. 93 Operator Initials: JGZ * 

* Date: 09-05-1986 11:46:23 Method: PHENOLIC DATA FILE: A: PHEN028. PTS * 

* Interface: 4 Cycle#: 28 Channel#: 0 Vial#: N.A. * 

* Starting Peak Width: 10 Threshold: .01 * 

******************************************************************************* 

* Instrument Type: BECKMAN HPLC Column Type: MICROBONDAPAK C-18 * 

* Solvent Description: THF/WATER, 2:1 BY WEIGHT * 

* Operating Conditions: R.T., FL0WRATE=1.5 ML/MIN * 

* Detector 0: 220NM/.5AU Detector 1: * 

* Misc. Information: LENGTH=25 * 


****************** ******************************************* ******* *********** 
Starting Delay: 0.00 Ending Retention Time: 10.00 


Pk 

No. 

Ret 

Time 

Peak 

Area 

Area 

7. 

B 

L 

Peak 

Ht. 

2 

1.78 

89260 

53.0494 

2 

5100 

3 

1.93 

25796 

15.3310 

2 

4619 

4 

2.03 

53203 

31.6196 

2 

4B63 


Total Area: 168258 Area Reject: 


Normalized Area/ 

•/. Height 


100.000 17.5 

28.899 5.6 

59.604 10.9 


1000 One sample per 


1 . 000 sec . 


DATA FILE-PHEN028 FROM 0.00 MIN. TO 10.00 MIN. LOW SCALE- 5.422 Mv. HIGH SCALE- 10.700 Mv 
USP-30A, 3-1. C— 8. 03 MG/MU 0/5/86. . JGZ 




GPC CALIBRATION PLOT 


*** Calibration Data *** 
Calibration Name: 

Misc Information: 


Fit Type: 3 

Log Mol Wt. = A + Bx + Cx A 2 + Dx^3 

A= 2.533977 B= 2.115815 C= -.5646824 D= 3.606432E-02 

Coefficient of Determination: 0.9902 

Ret Time Molecular Weight Log Mol Wt 


3.50 
4.33 
4.83 
5.09 
6.00 
7. 17 

7.50 


35000 

4.544 

15000 

4. 176 

3600 

3.556 

2350 

3.371 

570 

2.756 

92 

1.964 

72 

1.857 



Retention Ti« or Voluae 
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FILE A: GPC35. HDR TAKEN 08-05-1986 17:53:34 0F P 001 * QUALITY 

•M-M-K-M-K-M-M-K- GPC REPORT *-»(-*•»(-**** 
************«•************«••»■*******■)(■*«•*******•«■**••(•*«•*•«•«■***«■**••(•*■«■•«■■•(■*«•*******#* 


mple Name: USP39A 3-1=2.68 Operator Initials: GBF * 

te: 08-05-1986 16:21:21 Method: DATA FILE: A:GPC35.PTS * 

terface: 5 Cycle#: 35 Channel#: 0 Vial#: N.A. * 

arting Peak Width: 60 Threshold: 0 * 

*****************************************************************->(-********* 
nstrument Type: HPLC/BECKMAN Column Type: ULTRASTYRAGEL 500A * 

Solvent Description: THF * 

Operating Conditions: T=35C FL0WRATE=2. OML/MIN * 

Detector 0: 254NM/. 1AU Detector 1: * 

Misc. In-formation: CAL I BRAT I ON /GPC * 


i-********************************************-***********************-****-***-* 

•ting Delay: 0.00 Ending Retention Time: 10.00 

bration file: GPCPHEN 
?cular Weight Distribution Averages 

aline TIMES: 3.85 to 10.00 MW: 22295 to 2 

cess TIMES: 3.85 to 10.00 MW: 22295 to 2 

al Area: 203112 

1932 

297 

Tn= 6.5017 

5426 

1642 


v. Area 
2.7 



75 


58 


25 



1.0E4 


CHART 14A 





Rhecmetri cs RElA p IT 


er 3 ment No. : A Sample No. : 1 

]er 

A FINGERPRINT VISCOSITY PROFILE USP 39A RESIN NASA LOT 
rat or : CP 

e and Time : Friday, August 15, l p B 6 - 15:26:35 

rating Node : D'v'NANIC 

ep Type : CURE 

me+ry : DISK &■ PLATE 

RADIUS : 25.00 

GAF : 0.50 


es : 

AIN =507. 

DUENC-Y =10 RAD/SEC 


ORIGINAL PAGE IS 
OF POOR QUALITY 


.» a 

t, i 

ETA ' 

ETA :; 

TOROUE 

TIME 

T=. ’Ip 


POISE 

POISE 

POISE 

GEAMS—CN 

MIN. 

DEG. C 

1 

i . S27e+007 

1 . 826s+003 

4 . 904e+0O 1 

2.316e+002 

2 • OOOe — 00 1 

1 j f ) 0 +i_/t„> 3 


1 . 830e+003 

1 - 829 e+ 003 

3, B96e-*-001 

2. 321e+002 

1 . OOOe+OOO 

3- 200e+001 

"T 

1 . 640e+003 

1 . 640e+003 

3. 551e+001 

2 - OBOe +002 

2 . OOOe+OOO 

3 . 300e+ ‘‘>f; 1 

4 

1 - 376e+003 

1 - 3 7 6 e + 0 0 3 

3. 1 74e+00 1 

1 . 742e+002 

3 . OOOe+OOO 

3-4 00e+00 1 

5 

1 . 096e+003 

1 . 096e+003 

2. 514e+001 

1 . 3B5e+002 

A . OOOe+OOO 

3 a 6 OO 0 + O 0 1 

6 

3 . 59Se+002 

8 - 5 Q 6e+002 

2 - 120 e +001 

1 • 036e+002 

5 . 0 0 0 e + 0 0 0 

3-8 0 0 0 + 0 0 1 

7 

6 - 5=?3e+002 

6.539e+002 

2 a 233e+o0 1 

8.311 e+00 1 

6 - OOOe+OOO 

3 . 900e+ A 01 

8 

5- 063e+002 

5. 053e+002 

2. 205e+00i 

6 . 3800+001 

7 . 0 0 0 e + 0 00 

4. 1 00 e+ 00 1 

9 

3. 902e+002 

3- S97e+002 

2 - 00 9 e +00 1 

4. 915e+001 

8 . OOOe+OOO 

4 . 3oue+00 1 

i 0 

3 . 032e+002 

3- 026e+002 

2. 01 6e+001 

3. S15e+001 

9 „ OOOe+OOO 

4 . 5 00 e+00 1 

1 

2 - 362e+002 

2 - 354e+002 

2 • 0 04e+00 1 

2 - 972e+00 1 

1 . OOOe+OOi 

4 . 700 e+OO 1 


1 . 873e+002 

1 . 862e+002 

2a 007 e+ 001 

2 . 354 e+00 L 

1 . 100 e +00 1 

4 . 9oOe+00 1 

.jt 

1 . 489e+002 

1 - 476e+002 

1 . 9 1 3e+00 1 

3 . 87 1 e+00 1 

3 « 200e+0 0 1 

5 . 000 e +00 1 

4 

1 . 200 e +002 

1 - 1 S 6 e +002 

1 • 8 1 8e+00 1 

1 • 507e+001 

1 - 300e+00 1 

5 . 2 ‘JOe+OO 1 

. 5 

9. 59 ve+00 1 

9. 4S4e+001 

1 - 479'e+OO 1 

1 • 206e+00 1 

1 . 4 00 0+0 01 

5. 4000+00 1 

» 6 

7. 890e+001 

7 . 793e+00 1 

1 a 2 30 e +00 1 

9 . 9 07 e+OOO 

1 . 500e+00 1 

5. 600e+00 1 

17 

6 - 639^+001 

6- 550e+001 

1 . 082e+00 1 

8.341 e+OOO 

1 a 6000+00 1 

5- SO 0 e+00 1 

18 

5 . 590e+00 1 

5. 513e+001 

9 - 240e+000 

7 . 02 6 e+OOO 

1 . 700e+00 1 

6 . 0 O O e 0 0 1 

19 

4 • 7 97 e +00 1 

4 - 733e+00 1 

7- 8 1 4 e+OOO 

6 . 02 1 e+OOO 

1 - BOOe+OO 1 

6 . 200 e +00 1 

cO 

4. 102e+001 

4„ 046e+001 

6- 764 e+OOO 

5. 151 e+OOO 

1 „ 9 00 e +00 1 

6 . 400 e +00 1 

•21 

3. 510&+001 

3. 463e+001 

5- 702e+000 

4 - 4 04 e+OOO 

2 - 000 e +001 

6 . 600 e+OO i 

n o 

3 ■ 1 

2 - 9 ASe+OO 1 

4 . 734 e+OOO 

3- 774 e+OOO 

2 . 100 s +001 

.6 - 700e+00 1 


7 . 60Se+00 1 

2 . 573e+C0 1 

4 - 225e+000 

3. 272e+000 

2 . 200 e +00 1 

6 . 9 00 e +00 1 

24 

2. 257e+001 

2. 228e+001 

3- 622e+00 0 

2 . 377 c +000 

2. 300e+001 

7. l 00e+00 1 

25 

i.929e+OOi 

1 . 904e+001 

3a 129e+000 

2 . 4 24 e+OOO 

2 . 400&+00 1 

7. 7»’vOe+001 

26 

1 . 656e+001 

1 . 636&+001 

2 - 5 52 e+OOO 

2 . 077 e+OOO 

2 - 50 Oe+OO l 

7 . 500e+00 1 

27 

1 . 472e+001 

1 . 454&+001 

2 . 2 70 e+OOO 

1 . 8 50 e+OOO 

2. 600e+00t 

7 , 700 3 + OO 1 

28 

I . 2 S 0 e +001 

1 - 262e+001 

2- 161 e+OOO 

1 - 607e+000 

2.7 0 0 0 + 0 0 1 

7.9 0 0 e + 0 0 1 

29 

1 . 155e+001 

1 . 1 35e+00 1 

2- 176e+000 

1.453 e+OOO 

2 . BOOe+OO 1 

8 - 100 e +001 

■;o 

9. 831 e+000 

9 . 736e+000 

1 . 63Se+00O 

1 . 240e+000 

2 .. 90 I'e+OO 1 

8 . 2 00 e +00 1 


9. 3S7e+000 

9. 266e+000 

1 . 504 e+OOO 

1 - 1 79e+000 

3. 000 e -~00 1 

8 - 400e+00 1 

.f »7 

9, 299e+0 0 0 

8- 2 1 6 e+OOO 

1 . 1 70 e+OOO 

1 . 043e+000 

3. 1 00 e+00 1 

8 . 6 O 0 e +00 1 


6 . 04 7 e+000 

7. 971 e+OOO 

1 - 1 02 e+OOO 

1 . 01 0 e+OOO 

3 . 20 O&+ 0 O l 

8. 8 j Os +001 

>4 

6 « 93 1 e+000 

6 . 935e+000 

8 . 0l9e-00i 

8 77 i e— uo 1 

3- 300e+00 1 

9. 000e+00 1 

«■ cr 

6. 092&+00O 

6 - 035e+000 

8 a 27 00 1 

7 . 648e— 00 1 

3 . 4 OO e +00 1 

9. 200e+001 

>6 

5 . 598e+000 

5- 549e+0’I>0 

6.61 7e— 00 1 

7. 020s— 00 1 

3.5 0 0 e + 0 0> 1 

9. 400e+001 

;7 

5- 038e+000 

5- 020e+000 

4. 197e— 001 

6. 330e-001 

3 . 60Oe-M00 1 

9 . 6 ooe+< m .) 1 

;3 

4- 581 e+OOO 

4 . 579e+OCO 

1 - 556e— OO 1 

5 - 75 i e— OO 1 

3 . 700e+00 1 

Q . BOOe+OO 1 

"9 * 

3-851 8+000 

3 . S46e+000 

1 . 960e-001 

4- B 37 e—OO 1 

3. 8 00 e+00 1 

1 . OOOs +002 

10 

3. 181 e+000 

3. 171 e+OOO 

2 . 447e— 00 i 

3- 992e-001 

3. 900 e +001 

1 - 020 e +002 

. i 

i' .* 

2- 850e+000 

2- S40&+000 

2 . 39Se — 001 

3. 5300—00 1 

4 . 000 e +00 1 

1 . fi 4-0 e +002 

iZ 

2. 731 e+OOO 

2- 7 1 6e+000 

2. 352e-00i 

3. 42Se— 00 1 

4. 100e+001 

1 - 060s+002 

13 

2 . 5o2e+0 00 

2 a 46 J -e-t-OO0 

7 . 02 9 e— 001 

3. 21 9e— 001 

4 . 200 e +00 1 

1 . 0700+002 

14 

2 • 467e+000 

2. 1 07e+000 

1 . 2 33 e+OOO 

3 . 09 5c -00 1 

4 - 300 e+00 1 

1 . 090 e +00 2 

15 

1 . 730 e+OOO 

1 . 57 S e+OOO 

7. 560e-00 1 

2- 193e-0Ol 

4- 400e+00 1 

1 . 11 Oe +002 

16 

2 - 1 0 4 & + 0 0 0 

1 . 951 e+OOO 

7. B75e— 00 1 

2. 644e— 00 1 

4 . 500e+0 0 1 

1-1 3 0e+002 

17 

2 . 4 60 e+ 000 

2 . 1 78e+000 

1 - 1 43 e+O00 

3- 069e-001 

4. 600e+0Ol 

1 . 1 50e+002 

IS 

2 ■ 662e+OvO 

2. 344e+000 

1 • 2 6 2 0 *T OO O 

3 . 7 4 3 s — 00 1 

"4. 700e+001 

1 . 1 70 e +002 

19 

2- 1 90 e+OOO 

1 . 876e+000 

1 . 1 46e+000 

2. 759e-001 

4 . BOOe+OO 1 

1 . 1 S 0 e +002 

50 

3 * 229e+U *.) '0 

2 . 3 34 e+OOO 

1 . 796e+000 

4 . 056 e— 00 1 

4 . 900e+001 

1 - 2 0 "e+OO 2 


ORIGINAL PAGE IS 
OF POOR QUALITY 


FINGERPRINT VI5C0SITV PROFILE U5P 3?A RES IN MRS A LOT 3-1 


ETA* 

FGIEE 

3. 422e+000 

3. "324(5+000 
4 . ISOe+OOO 
4 . 842e+000 
6. 7o0e+000 
8. 1 OBfe+OOO 
1.276e+003 


ETA ' 

PD I BE 

2. 924 e- +000 
2. 903 e+ COO 
3. 654e+000 
4.44 he +000 
6 . 7996+0 JO 
7 . 529fc+000 
1 . 1 80s +001 


ETA” 
POISE 
1 . 761 c - +000 
1 . c 1 9c + 000 
2. 032e+000 
1 . 91Be+000 
2. 4 57 e+ 000 
3.03 CV--000 

4. B37e+000 


TORQUE 
SPAMS— CM 
4 . 297e— 001 
4 . ] 75c— 001 
5. 247e— 001 
6 . OS 1 e-00 i 
8 . 497e-001 
1.01 Be +000 
1 . 603e+000 


TTMp 
M J M . 

5. OOOe+OOl 

5. 100c-+001 
5 . 200e+00 1 
5. 300e+00! 
5. 400e+001 
5. 500e+001 
5.600&+001 


ORIGINAL PAGE IS 
OF POOR QUALITY 


T E t F‘ 
LEG. C 
1 . 220c-* 002 
1 . 2406+002 

1 . 260t- +002 

1 . 2POt-+0u2 
1 . 300e+002 
1 . 320&+002 
1 . 340- +002 



8 0 5 0 PPM ( 6 ) 4.0 3 0 2 0 
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Udp 


USFbfymeric 


FABRIC TESTING 
NAS8-36298 


U.S. POLYMERIC O. E. 71108 


PWB-8 Fabric for NASA Lot# 3 


la. 


Breaking Strength, lbs/ln, WARP 
ASTM D1682 



#3-1 

#3-2 

L0T3 AVG 

PICK 

29 

28 

28. 5 

CENTER 

30 

26 

28. 0 

PLAIN 

39 

25 

32. 0 

AVG. 

32.7 

26. 3 

29. 5 


lb. Breaking Strength, 
ASTM D1682 


2a. Carbon Aeaay, X 
MDQAI 5580 


2b. Hydrogen Assay, X 
MDQAI 5580 


2c. Nitrogen Assay, X 
MDQAI 5580 


lbs/lnch, FILL 


PICK 

29 

25 

27. 0 

CENTER 

21 

29 

25. 0 

PLAIN 

2a 

25 

25. 5 

AVG. 

25. 3 

26. 3 

25. 8 


PICK 

99. 9 

99. 9 

99. 9 

CENTER 

99. 9 

99. 9 

99. 9 

PLAIN 

99. 7 

99. 9 

99. a 

AVG. 

99. 83 

99. 9 

99. e: 


PICK 

.01 

<. 01 

EST .006 

CENTER 

<.01 

. 02 

EST .011 

PLAIN 

<.01 

<. 01 

EST .001 

AVG. 

EST . 004 

EST . 007 

EST . 006 


PICK 

<. 1 

. 1 

EST 

.055 

CENTER 

. 1 

. 1 


. 100 

PLAIN 

. 1 

i 1 


. 100 

AVG. 

EST .07 

. 1 

EST 

. 085 


3. Visual inspection 
QCi-102 


See Charts 3A-3B 


4. Specific Gravity, Units 
PTM-84 

PICK 

CENTER 

PLAIN 

AVG. 


1.7895 
1.7511 
1. 7103 
1. 750 


1. 8435 
1. 8725 
1. 8541 
1. 857 


1. 8185 
1.8118 
1. 7822 
1. 804 


HITCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA. CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2407 


PWB-6 Fabric for HASA Lot* 3 
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S. pH, Units 
CTH-24B 




#3-1 

#3-2 

L0T3 AVG 



9. 4 

8. 4 

8. 9 



9. 3 

8. 4 

8. 85 


AVG. 

9. 35 

8. 4 

a. 88 

6. TGA, *C at 50% Weight Loss 


SET 1 

UP# 1 

SET UP# 2 

CTM-51 (AIR) 


#3-1 

907 

#3-2 809 



See l 

Chart 6A-6B 


7a. Atomic Absorption, ppm 





CTM-53B 


#3-1 

#3-2 

L0T3 AVG 


Na 

6 

3 

4. 5 


K 

1 

1 

1. 0 


Ca 

95 

139 

117. 0 


Mg 

1 

1 

1.0 


Li 

o 

o 

0. 0 


AVG. 

103 

144 

124. O 

7b. Moisture Content, X 


. 034 

.010 

. 022 

CTM-53B 





7c. Ash Content, X 


.075 

.097 

.086 


CTM-53B 

Ba. Filament diameter, microns, WARP 

S. E. M. (Diameters are an average of 10 measurements) 

AVERAGE B. 93 9. 48 9. 20 

Minimum 7. 55 8- 20 7. 55 

Maximum 10.20 10.55 10.55 

Std. Dev 0.74 0.64 0.73 


8b. Filament diameter, microns, FILL 

S. E. M. (Diameters are an average' of 10 measurements) 


AVERAGE 9. 08 
Minimum 8. 25 
Maximum 10. 60 
Std. Dev 0. 67 


9a. Thread Count, per inch, WARP 
PTM-5A 


AVG. 


#3-1 

#3-? 

L0T3 AVG 

32 

30 

31. 0 

30 

29 

29. 5 

30 

29 

29. 5 

30 

29 

29. 5 

22 

30 

31.0 

30.8 

29. 4 

30. 1 


i 
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PWB-6 Fabric 

for NASA 

Lot# 3 


9b. Thread Count, 

per Inch, FILL 




PTM-5A 


#3-1 

#3-2 

L0T3 AVG 



28 

30 

29. O 



28 

30 

29. 0 



29 

30 

29. 5 



29 

30 

29. 5 



23 

31 

29. 5 


AVG. 

28. 4 

30. 2 

29. 3 

10a. Areal Weight 

as received, gm/4x4 



PTM-3A 

LEFT 

2. 540 

2. 954 

2. 747 


CENTER 

2. 502 

3.014 

2.758 


RIGHT 

2. 530 

3. 084 

2. 807 


AVG. 

2. 524 

3.017 

2. 771 

10b. Volatiles as 

received, X 




PTM-3A 

LEFT 

.47 

. 51 

. 49 


CENTER 

. 56 

. 56 

. 56 


RIGHT 

. 55 

.49 

. 52 


AVG. 

. 53 

. 52 

. 52 

10c. Weight change 

on Acetone vash 

, x 



PTM-3A 

LEFT 

. 00 

.03 

.02 


CENTER 

. 00 

. 07 

. 03 


RIGHT 

-.08 

-.13 

-. 01 


AVG. 

-.03 

-. 01 

-. 02 


U. S. Polymeric 


«dL — { *^Q a- 

Hamid H. Quraishi, Manager 
Quality Assurance Department 


USP NO. chart 3A 


i m 
6 


*i o V 


___ DATE &/'?/& 

EFT — " 1 ■ 11 ■ 

FABRIC ^3 ^3 ~ 

MFG. ^dCkPQU. 7V0&& U ■ 

ROLL NO. * [£_ZUL 

YARDS_ [£o 

POUNDS 7? 7-5~ 

fi ORDER NO. 7//<2 

S 

££. SPECIFICATION 

Q.C. FILE * 

SYMBOLS 


ww 

= @ ® 

1 AA 


< 

e 

oj 

c- 

o 


5 

T 


Ui 

u 


V 

V 



* TEAR 

- SPOTS OR STAINS 

• FOLDS 

- EDGE CURL 

- TIGHT WEAVE OR SELVAGE 

- WEAVE DISTORTION 

- VISIBLE PUCKERS 

- ONE PUCKER CREASING 

- TWO OR MORE CREASINCS 


REMARKS 


-ORIGINAL. PAGE IS 
OF POOR QUALITY 


GRADE G, 0 ^ C 


C?frRcifi 















usp NO. CHART 3B 


20 

50 

40 

SO 

60 

70 

80 

90 

100 

110 

120 



150 

160 

170 

1B0 

190 

200 

210 

220 

230 

240 

250 



LEFT VATE 

FABRIC 

£ MFC. ^TCXl^fiXe W67-3 

ROLL NO.. 

YARD S / 5^ 

POUNDS [7* *? 5 

i 6RBER NO. ' & £ 7 / / 6 

^ — — 

SZ SPECIFICATION 57c/ M 

i • - ■ ■ ■ — - ■ m ™ 


Q.C. FILE * *3 



SYMBOLS 



WW 

- TEAR 

& 


- SPOTS OR STAINS 

a 

< 

UJ 

AA 

- FOLDS 

tf 

cc 

c 

- EDGE CURL 

p 

p- 

D 


< 

c 

IU 

c. 

o 

T 

- TIGHT WEAVE OR SELVAGE 

c 

w 

- WEAVE DISTORTION 

u: 

< 

UI 

V 

- VISIBLE PUCKERS 

Cu 

H 

V 

- ONE PUCKER CREASING 


■V. 

- TWO OR MORE CREASINCS 


REMARKS 



GRADE 



C 


^ G)WQf] 


CHART 6 


original page is 

OF POOR QUALITY 














CHART 6B 


ORIGINAL PAGE IS 
OF. POOR QUALITY 
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USfbfymeric 


FM 5639 


PREPREG TESTING 
NAS8-36298 

U.S. POLYMERIC O. E. 71108 
NASA LOT# 3 U. S. P. LOT# CQ2139 


la. Reeln Content, Soxhlet, X 
CTM-6D 


lb. Filler Content, Soxhlet, X 
CTN-6D 


lc. Cloth Content, Soxhlet, X 
CTM-6D 


2. Volatile Content, X 
PTN-17B 


3. Flow, lOOO pal, X 
PTM-19G 


4. Resin Content, Dry basis, X 
PTM-16F, Type II 


5. Tack, lbs 

PTM-80 

6. Gel Time, seconds 

PTM-20E 



R0LL#1 -S 

R0LL#2-S 


35. 4 

38. 6 


35. 5 

37. 0 


34. 6 

36. 9 

AVG. 

35. 2 

36. 8 

NASA LOT# 

3 AVERAGE 

36.0 


14. 5 

14. 9 


14. 5 

15. 1 


14. 1 

15. 1 

AVG. 

14. 4 

15. O 

NASA LOT# 

3 AVERAGE 

14. 7 


50. 1 

48. 5 


50. 0 

47. 9 


51. 3 

48. 0 

AVG. 

50. 5 

48. 1 

NASA LOT# 

3 AVERAGE 

49. 3 


2. 3 

2. 9 


2.4 

2. 8 


2.4 

2. 6 

AVG. 

2.4 

2. 8 

NASA LOT# 

3 AVERAGE 

2. 6 


16. 9 

14. 2 


17. 9 

12. 1 


|7. 5 

13. 3 

AVG. 

17. 4 

13. 2 

NASA LOT# 

3 AVERAGE 

15. 3 


35. 3 

34. 2 


35. 1 

36. 7 


32. 9 

37. 2 

AVG. 

34.4 

36. 0 

NASA LOT# 

3 AVERAGE 

35. 2 


30 

32 

NASA LOT# 

3 AVERAGE 

31 


32 

39 

NASA LOT# 

3 AVERAGE 

36 
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Page 2 of 4 


FM 5339 NASA LOT# 3 U. S. P. LOT# CQ2139 


7a. Atomic Absorption, 

ppm 

R0LL#1-: 

S R0LL#2-S 

L0T#3 AVG. 

CTM-53B 

Na 

7 

8 

8 


K 

1 

1 

1 


Ca 

34 

19 

27 


Mg 

2 

8 

5 


Li 

o 

o 

0 


TOTAL 

44 

36 

40 

7b* Moisture Content, 

X 


R0LL#1 -S 

R0LL#2-S 

CTM-53B 



1. 84 

2. 04 



NASA 

LOT# 3 AVERAGE 1.94 

7c. Ash Content, X 



. 24 

• 27 

CTM-53B 


NASA 

LOT# 3 AVERAGE .25 

8. TGA, X Weight Loss 

at 500“ C 


8. 9 

9. 1 

CTM-51 (Nitrogen) 


NASA 

LOT# 3 AVERAGE 9.0 

• 


See 

chart 8A-8B 


9. DSC, “C 


R0LL#1- 

S R0LL#2-S 

L0T#3 AVG. 

CTM-50A 

First Temp 

183 

184 

164 


See Chart 9A- 

9B 



10. Infrared (IRZB) Baseline 

.65 

.65 

. 65 

CTM-21C 

See Chart 10A 

-10B 




11. Environmental History Date manufactured: 2 May 1986 


Packaged in : 

MIL-B-131 



class I bag 

Date shipped: 

Test lot 

- not 


shipped 


12. Specific Gravity, Cured, Units 

R0LL#1-S 

ROLL#2-S 

ASTM D792 

1. 578 

1. 551 


1. 579 

1. 554 


1. 580 

1. 559 

AVG. 

1. 579 

1. 555 

NASA LOT# 

3 AVERAGE 

1. 567 

13a. Tensile Strength, ksi, WARP 

12.63 

17. 07 

FTMS 406-1011 

13. 56 

16. 76 


12. 61 

17. 34 


12.62 

16. 04 


13. 58 

16. 61 

AVG. 

13. 04 

16.76 

NASA LOT# 

3 AVERAGE 

14. 90 
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13b. 


13c. 


14a. 


14b. 


15a. 


15b. 


FM 5839 NASA LOT# 3 

U.S. P. LOT# C02139 


Tensile Modulus, msl, WARP 

R0LL#1 -S 

R0LL#2-S 

FTMS 406-1011 

2. 80 

3. 19 


2. 78 

3. 52 


2.79 

3. 69 


3. 33 

3.21 


2. 77 

3. 75 


AVG. 2. 89 

3. 47 


NASA LOT# 3 AVERAGE 

3. 18 

Tensile Elongation, X, WARP 

. 79 

1. 10 

FTMS 406-1011 

. 96 

. 98 


. 80 

. 66 


. 66 

. 93 


1.02 

. 89 


AVG. . 85 

. 95 


NASA LOT# 3 AVERAGE 

. 90 

Flexural Strength, ksi, WARP 

25. 91 

29. 31 

FTMS 406-1031 

22.21 

27. 91 


22. 29 

31. 30 


26.98 

28.80 


26. 52 

27. 81 


AVG. 24. 78 

29. 02 


NASA LOT# 3 AVERAGE 

26. 90 

Flexural Modulus, msl, WARP 

2. 72 

2. 95 

FTMS 406-1031 

2. 58 

3. 12 


2. 23 

4. 03 


2. 62 

3. 61 


3. 06 

2. 34 


AVG. 2. 68 

3. 21 


NASA LOT# 3 AVERAGE 

2. 95 

Compressive Strength, ksi, WARP 

20.01 

20. 09 

FTMS 406-1021 

19.84 

20. 28 


19. 30 

20. 97 


22. 01 

20. 59 


19.10 

20. 56 


AVG. 20. 05 

20. 50 


NASA LOT# 3 AVERAGE 

20.28 

Compressive Modulus, msl, WARP 

3.48 

3. 65 

FTMS 406-1021 

3. 68 

3. 79 


3. 13 

4. 04 


3.23 

3. 64 


3. 39 

4. 46 


AVG. 3. 38 

3. 92 


NASA LOT# 3 AVERAGE 

3. 65 
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16 . 


17. 


10 . 


19. 


20 . 


21a 


21b. 


FM 5839 NASA LOT» 3 U. S. P. LOT» C02139 


Double Shear Strength, ksl 
FTMS 406-1041A 


Barcol Hardness, Units 
ASTM D-2583 

(Average of 10 determinations) 

Residual Volatiles, X 
PTM-98 


Resin Content, Pyrolysis, X 
CTM-14B 


Acetone Extraction, X 
CTM-18A 


CTE, in/in °F with PLY 
PTH-61B 


CTE, in/in »F Cross PLY 
PTM-61B 



R0LL*1-S 

R0LL*2-S 


4. 18 

3. 26 


4. 29 

3. 77 


3. 85 

3. 49 


3. 78 

3. 47 


3. 72 

3. 76 

AVG. 

3. 98 

3. 55 

NASA LOT* 

3 AVERAGE 

3. 76 


70. 5 

72. 5 

NASA LOT* 

3 AVERAGE 

71. 5 



1. 79 

1. 89 


1.72 

1. 89 


1. 78 

1. 87 

AVG. 

1.76 

1.88 

NASA LOT* 

3 

AVERAGE 

1. 82 


30. 83 

33. 35 


30. 45 

33. 42 


30. 85 

33. 53 

AVG. 

30. 71 

33. 43 

NASA LOT* 

3 

AVERAGE 

32. 07 


3. 40 

3. 47 


3. 25 

3. 79 


3. 29 

4. 12 

AVG. 

3. 31 

3. 79 

NASA LOT# 

3 

AVERAGE 

3. 55 


- 1 . 45 

2 . 04 


-1. 92 

-1. 53 

AVG. 

-1. 69 

. 26 

NASA LOT# 

3 

AVERAGE 

-. 72 


5. 97 

8. 29 


5. 23 

12. 96 

AVG. 

5. 60 

10. 63 

NASA LOT# 

3 

AVERAGE 

8. 11 


See Chart 21 A -2 IB 


U. S. Polymeric 

-d(c*__vl if _ (0 << 

Hamid H. Quraishi, Manager 
Quality Assurance Department 
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PsBBBBBaaBaBBBBBBBBBBBBBBBBaBBBBBBBBBasaBBBBBBaBBBaBBBBaBBBSBBigBBaBaaBaBBBBBBil 
■BaaBBBaiaflBBBBBBaBBBBBBBBBBBBBaBiBBBBaBBBBBBBBBBBBBBBBBBBiBBBfiBBBBBBBBBBBBBBil 
pBaBBBaBiBBBBBBBBBaaaaBBBBBBBBBBBaaBaaaaBaaaaaBaaBaaaBaBaBBaBBBBaBBaaaaaaaaaaaBi 
|BBBBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBl 

i;;ga;!a!!oi»iiajiw^SBS!;riij 5 a ^sBit!i;;ii; a 

■BBBBBBBBBBBBBBIi'nrTlRBW^jr^iifcWB SltfJB JBIBBBIlBBVMaHiMalgig^HBBBaBBBBBBBBBBBl 

liiggliBiiliIlgI^!T??yi?W!»BBBBBBr«|BBn»jr«>y^y*??yPBBBB<»JWBnnrTi'T.liWBBBBBBBl 



»BBBBBBBBBBBBffllMgig. WW^TTra>»riE^ai^^.iWI»fc-BBB»Jt.»^i<BB».V>: l .«VitBBBBlBBB BB B BBBBB BBBBB 
MMM— i*i I B I IB WIBBB«BWBTBB , :»Bg»BBrWBBBBB;m BBB— 


BB^HWWJBr^BBBBBBBBBBBBBBBBBBB BBBBBBBI 

■PBBBBB— BBBBBBB| 

fSBWBBBBBBBBBBBI 


^BBBBBBBBBBBil^V^fVU'd’^BBaBBBBBBBBBBBBBBBBI 

ibbbmmnbbbbbbmbbbbbbbbhbbbbb^ibsBbbbbbbbbbbbbbbbbbi 


|BBBBBBBBBBBBBBHwmi BBi<Bjlj«iiHBBMimid 

|BBBBBBBBflBBBBfll( 

fflBBBBBBBBBBBBBBVBBBN- 

iBBBBBBBBBBBBBBi^UUL-McaiaBLV 

|BBBBBBBBBBBBBBBBMBMBUHHBBSBBMiiiiiBBiiiiBBBiiBlBBBBllRi^3flBBBBBBMBBBBBBBBH 
BBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBaBBBBflBBBBBBBBBBBBBBBBBlSiEaBBBBBBBBBBBBBBBBBH 
EBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBaaH 

EbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbibbbbbbbbbbbH 
EbbbbbbbbbbibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbH 

EBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBflBBBBBBBBBBBBflBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBH 
EBBBBBBBBBBBBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBH 

|S: 8 S:SK:BaSSS 8 S 8 S:S 5 : 58 SS 55 BS 558 SS:sa 5 S^ 8 !S^USSSSS 55 Sa» 88 SSS 5 S 5 S 55 SS»| 

gs 555 :K 5 sasaK 5 asKBSSB:ss 55 ::s 5 S 5 Ba 55 sz£^^a^A^^^^j :M:i 5 iaM 

■iBk^BBBBBBBBBBIBBBBHBBBBMBBBBBBBBBBB»BBBBB»^BBBB'iBBnBBBnBBBBiiBB^SnnnS9 



iH||i|MaBBBBBBBflBBBBBBBBBBBBBBflBBBBBBBI ■BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI^I 

■■■■Esss 5555 :sss 5 K 5 s:::: 5 :u 5 :s:;: @sss 5 su 55 su 5 ^^s: 5 ssssa 55 :uKi 9 

ssbs 

EflBBBBBBBBBBBB^BBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBflBBBBBl 

■WBB BBBBB BBBBBBBB3BBBBBBBBBBBBBBBB BBBBB * 


■^J|=1BflBBBflBBUnHBBBBBI 

■bSbeSbbbbbbbbbbbbbbbbbbbbi 


^MPHPPmbbbmHHHP 

IflBBBBBBBBBBBBBBBBBBBBBBBBtf 


IBBBBBBI 


IBBBSBI 

■BBBBB! 

IBBBBBBI 


mwaaBBi 


IBBBBBBBBBBBBBBBBBBBI 

IBBBBBBBBBBBBBBBBBBBI 


■BBBBBBBBkW I 


■bbbbbbbbbbbbbbbbbb: 


■BBBBBBBBBBBi.'BBI 


MBI 


IBBBBBBBBBBI 


IBBBBBBBBBBBBBBBBBBBBBBBI 


IBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBJBBBBBBBrBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
IBBBBBBBII BBBBB BBBBBBBBBBBBBBBBBBBBIBBCVBBBBF.tfBBBB BBBBB BBBBB IBBBBBBIBBBIBBIIUUM 


Bbbbbbbbbbb^H 

BBBBBBBBBBBBBBI 


BBBBBBBBBBBBBBBBBBBBSBB BBBBB BBBBBBBBBk'BSB^BBBBflBflBflBBflBBElKBBB 

^EnUBBBraBBBnmMUBBBBBBBBBBflBBBflBkBBBBBBMlviBBBBBBBBmS^RKI^^RH 

^bfiBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBlIBBMBBBBBBBBBBBBflBBBBaBBBBBBBBBBBBBBBfl 
VnBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBfl 

Ebbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb^bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbM 
■bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb^bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbh 
PbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbcbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbI 
pBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBaBaBBBBBaBBBBBBg=lt=BaBBBBBBBBBBBBaBBBBp 
PBBBBBBBBflBBBBBBBBBBBBBBBUBBBBBBBBBBBBBBBBaBBaBBBBBBBBBB^diSBBBBBBBBBaBBBBflBBBBfl 
PBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBHBBBBB| 
PBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBflBBflBfll 

IbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbP 

IbBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBP 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBiH 
liBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflM 
liBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBflBBBflBBBBBBBBBBBBBI 
pBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBP 


5=j 
£21 css 


BBBBBBBBBBBBBBBBBBI 

BBBBBBBBBBBBBBBBBBI 


^^■BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBB BBBBB BBBBB BBBBB BB 

■bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbMHMHMMIMHMH 
PbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbH 
Ibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbp 
lSS!!!B!SEB!!SS!!5 BBB S BBB iS BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB i 

|BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBaBBBBBBBBBBBBBBBBB| 

l!!!!!S!!!S!!!!!!! BB !! B !! BBBBBBBBBBBBBBBBBBBBBBBaBBBaBBBBBBBBBBBBBBBBBBBBBBaBBBBBBBB l 

IBBBBBBBBBBBBBBBBBBBBBBBI 
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iBBBBBBBBYBBBBBBBiBBRBBBBBBBiBBBiiBBBBBBBBiBBBBiBBBBBBBBBBBBBBBBBBBBlHHl^Hill^H 
iBBBBBBBBBiBBaBBBBBBBaBBBBBBBBBBSBBBBBBBBBBBBaBBaBBBBBaBBBBaaBBBBaaBBBBBBBBBBilll 

iaaaBBaaaaaaaBaaBBaBaBBaBBaaBBaBaiaBaaaMaaaaaaaaMBaBBBBaaaBaBaaaaaaBaaaaaBaBBH 
iflBIBBBBBBBBflBIBBBBBBBBBBBBBBiB^B !’inB. , rri>f ir«.Bl'?Mt»>BBBBBBBBBBBBBBBBBBBBBflBflflflBBB| 
iBBBBBBBBBBBBBBaBBBBBBBBBBBBBiBaB|kBBbkBBBBBBBBaB8BBBBBBBBBBBBaBBBB8BBBBBBBBBBM 
ibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbEbbbbbbbbbbbbbbbbbvbbbbbbbbbbbbbbbbbbbbbbbbbbH 
IBBBBflBBBBBBBR«BBBnflBrVBETeB7BiBr|r>>::m9BBBBr’;flB8II^OBBBB?VMBBBBaBBBBBBBBBB9 
IBBBBBBBBBBBB&*;JUI;l'UitCI.'S>Si«3k*BB9i*SBail«iiaSBEBBBBlAiBBBilB>{kliHikMBBBBBBBBBBBBBBBB^| 
RBBBBCEiSEBBBr‘‘lBBBifBVWBBBBBBBBB»l«BBBtri»nRf17Bi:rT»a3aB'Ci'»lfl7.T4:1iri^4BaBBBBBBBBH 
IBBBBBSiB^BBMHBiaBai*MB«BBkkMM>f9kBkaBBBBRVBBBfBBMM||MM|a|iiBHHaHHHiH 
IjggBBBBBBBBBUrTTirg fl^qnWBBTi’giBBtik’aiH.Sitlijg 
■Mnniwi)MWBi4«is --inmH 1 


IBBMB1BBB77BBBBBB8BBBRPVBBBBBBBBI 

UU^JBBttCgaiBB^AUUUUMBBBBBBBBI 


Nan'inRfl7Bn7^iiri«n;)raBa77irrtai:rTnaBa»i»iiRBBak»^riiuiBBBBBBBBBBi 

■BBUIBkBkRBBBgakBk&kBBBBBBBBhBBBBBBr.lBUgM^rBBB BBBBB BBBBBBBBBBBR 

7 v?>alMBB# < J 2 cm 39 BiBBB 9 fBHBBL l Ui)il.BB 99 iCl!C< 39 iV^CBBBBBBBBBBBBBBBBBI 

■bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbi 

pH^^nnssBSSK8ss:ss&ss:Ks:sssssss8ss5:5ss558::s:s55ssss»ss:»8ssa 

iBBBBi gj iSMBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 

ibbbbbbb bbbbbbbbbbbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbbbbbbbi 

IBBBBBBBBBRBBBBBBBBBBRBBBBBBBBBBBBRBBBBBBBBBBBBBRBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 

■ stffci Str. ^ M *3* a** vm « 'is** m oh; sae M m m m m |||M ■ A ■ *“**■**“• M M S *** M ;te " M M M M M *** H «*.**-. a Hzz “T. 


IBBBBBBB BBBBB VMMB 
IBBBBBBB BBBBB iI'ISTtH 

ibbbbbbb bbb bbbbbbbbbbbbbbbbbbbbbb 


■■bbbbbbbbbbbbbbbbbbrbbbbbbbbibbbBbbbbbbbbbbbbbibbbbbbbbbbbbbbibbbbbbbbbbbbbbbbi 

ibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb 

|fl||||||||||||||||||||||||||||||||||||MMMMM|MMMHMMMMHHMBBBBBBBBI 

■BBBBBBBBBI 


a nBBBBBBBfl 
■bbbbbbbbbi 


|BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBgBBBBBBBBBBBBBBBBBBBBBBBBHBBBBBBBBBBB 
iBBaBBBaBBBaBBBBBBBBBBBBBBBBBBBaBBBBBBBBBB*B*r«C7?BB” a VTrr^rr , T. a Tt«7rC7a^^^H 

iBBBBBBBBaBflBBBBBBBBBaaBBBBBBBBBBBBBBBBBBRBBBBaBBBBBBfllBBlnliBflBflBBBBBBHIHH 
EaB BBg=H =aaBBBBBBBBBBBBBBBBBBBBBBBBBBM7ffBBf«MBB7rflT^.-niSr!irn.niiW:JBBBBBBBBSM 
|BiWBKrit8BBflBaBaBBBBBBBBBaBBBBBBBBBBBBBBC=n==at:«i:MBMUhKBniMkBBaBBBBBBB| 

iBBk'BBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBaBBBBBBBBBBBBl 

Ebbb.ibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbrbbbbbbbbbbbbbbbbI 

iBBBkUBBBBBBBBBBRBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBl 

|BBBBi1BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBb| 

iBBBBBk^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBSBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBl 

EmbbbbIbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbI 

|BBBBBgVt=B BBBBB8BBBBBBBBBBBBBBBBBBBBBB ■BBi«a aS P P gygfTgBBBBBBBBBBBBBBBBBBBBBI 
|H|MHMiaBBBBBBBaBBBBBBBBBBBBBBBBBB MBBI "% <|f I SI 3 N fiBMBBBBBBBBBBBBBBBBB| 
^^■^^■BaBaBaBBBBBBBBBBBBBBBBBBBBB ' ’Sir^iiiilJIiJiBBBBBBBBBaiBBBBBBBaBl 
IBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBB BBBBBl iBBBBiBliBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBH 
iBBBBBflBBBfcBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BBBBB BBBBBBBBBBBBBBBBBBBBB 
iBBBBBBBBflBk'BBBBBBBBBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBl 

Ibbbbbbbbbbbw'bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbH 

IBBBBBBB BBBBBk'BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBW 
||BBBBBBBBB88BB?aBBBBBBBBBBBBBBBBiBBBBBBBBBBBBBBBflBBBBBBBBBflBBBBBaBBBBBBBBBBBBB 
liBBB BBBBBB BBBBBW^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBl 
MBBggB^gBBBBBBBkrBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB— BBB] 
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pmgnSiiwaaMwm miil 

^KSSBBRRiSa 

EiiBBBBBBBBBaBBBflBBBflBBBBBBBBBflEi 
|BBBBI tBBBBBBBBBBBBBBBBBBBBBBBB^ 

IbbBb bbbKbbbbbbbbbbbbbbbbbbbbbbb 
Embbbbb bbbbbbbbbbbbbbbbbbbbbbbbb 
... ■bbbbbbbbbbbbbbbbbbbbbbbbbbbb 
KnBBBBBBBBBBBBBBBBBBBBBBBBBBBlH. 

IBBBBBBB iaBBBBBBBBBBBBBBBBBBBBBBBBBBBk—— — i 1 
liBBir§ff^MIBflBIIBBBBBBIBIIBBBIIBBBBIBr<aiBlflEl»:iiBBBBflBBa 


■HBBBBBBBBBBBBBBBBI 
MBBBBBBBBBBBBBBBBBBI 


■BBBBBBBBBB BBBB BBBBBI 
IBBBBBBBBBBBBBBBBBBBBI 
IBBBBBBBBBBBBBBBBBBBBI 


mbbbSbbbI 

■BBBBBBBBwSBHHMMMBMBHMMMRrMBBai 


i kRBBBBBBBB BB Van BBBBBBBBBB 1 
BklBBBBBBBP^BBB BBBBB BBBBB 1 
iBBBMBBBBPBBBBBBBBBBBBBBB 
'BBBk^fiBBRJBBBBBBBBBBBBBBBI 


■BBBBBBH 

■BBBBBBBI 


|BBBBlSlif5BBBBBaBBBBBBBBBaBBBBBBBBaBBBBBraBBBBBBBBBBBBBBBiBiBBflBBBaaBUBBBBBBB9 
■■BBBBB BBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBI 
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|BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 

Ebbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb ■bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbi 

IBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIIBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIfl 

ibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbi 

IBBBB^BBSfBBBBBBBBBRBBBBBBBRBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBM 
IBBBBK21K1BBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBB 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB IBBBIBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBH 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB IBBBBBBBBBBBBRBBBBBBBBBBBBBBBBBBBBBBB BBBBBBBBBI 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB ■BIBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
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IBBBBKuSRBBBBRBBBBBBBBBBBBBBBBBB ■BBBBBBBBBBBBBBBBBBBBBBBBBRBBBBBBBBBBBBBBBBBBI 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
iBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBflflBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
IBBBBBBBflBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBaBBBBBBI 
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IBBBBBBB BBBBBBBBBBBBBBBBBBBBBBBBB 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
IBBBBB^ BBBBBBBBBBBBBBBBBBBBBBBBB] 
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FILLER TESTING 
NAS8-3S298 

U.S. POLYMERIC 0. E. 71188 


Filler Lot for NASA Lot# 5 


1. Carbon Content, X 



SAMPLE 



QAI-5560 


*5A-1 


♦5A-2 

*5A-3 




99. 27 


99. 36 

99. 28 



NASA LOT* 

5 

AVERAGE 

99. 30 


2. Ash Content, X 


0. 000 


O. Oil 

0. 005 


PTM-71B 


0. 000 


0. 005 

0. 020 



AVG. 

0. 000 


0. 008 

0. 012 



NASA LOT* 

5 

AVERAGE 

0. 007 


3. Atomic Absorption, ppm 


*5A-1 


*5A-2 

*5A-3 

L0T*5 

CTM-53B 






AVG. 

(Values are average of 

Na 

18. 5 


18.0 

19. 0 

18. 5 

2 determinations) 

K 

2.0 


2.0 

2. 5 

2. 2 


Ca 

2.0 


2. 0 

2.0 

2.0 


Mg 

0.0 


0.0 

0. 0 

0. 0 


Li 

0. 0 


0.0 

0. 0 

0. 0 


TOTAL 

22. S 


22. O 

23. 5 

22. 7 

3a. Moisture Content, X 


.010 


. 000 

.000 


CTM-53B 


.921 


.000 

• 000 



AVG. 

.016 


. 000 

.000 



NASA LOT* 

5 

AVERAGE 

. 005 


3b. Ash Content, X 


0. 000 


0. 010 

0.025 


CTM-53B 


£.0 15 


O. 015 

e. oio 



AVG. 

0.008 


0.013 

0.018 



NASA LOT* 

5 

AVERAGE 

0. 013 


4. pH, Units 


5. 25 


5. 55 

5. 55 


ASTM D1512 


s. 40 


5. 50 

5. 60 



AVG. 

S. 32 


5. 52 

5. 58 



NASA LOT* 

S 

AVERAGE 

5. 47 


S. Particle Size, microns 

AVG. 

.SO 


.45 

. SO 


S. E. M. procedure 

Maximum 

.99 


.79 

. 88 


(Average values are 

Minimum 

. 16 


.20 

. 20 


of 20 determinations) 

Std. Dev 

.27 


. IS 

. 19 



NASA 

LOT* S AVERAGE SIZE .48 


6a. TGA, • C at SOX Loss 


837 


870 

880 


CTH-51 

NASA LOT* 

5 

AVERAGE 

862 
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Filler Lot for NASA Lot# 5 


6b. TGA 

CTM-51 


See Charts 6A-6C 


7. Particle Size Distribution See Charts 7A-7C 

CTM-72 


7a. Particle Size, Microns 
CTM-72 


#5A-1 
.90 
1.00 
AVG. . 95 
NASA LOT* 


<5A-2 »5A-3 

.90 1.08 

. 88 . 98 

.89 1.03 

5 AVERAGE . 96 


U.S. Polymeric 


Jlc^j M. (Q... Jjl. 

Hamid H. Quraishi, Manager 
Quality Assurance Department 
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* DISTRIBUTION TABLE (6V VOL.) 
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RESIN TESTING 
NAS8-36298 


U. S. Polymeric 0. E. 71108 
USP-39A Resin Lot for NASA Lot# 5 


1. 

Resin Solids, X 


#5-1 



PTM-7C 


78. 2 





78. 9 





78. 1 




AVG. 

78. 4 


2. 

Specific Gravity <? 25° C 


1. 203 



PTM-29C 




3. 

Viscosity, Brookfield, cps. 8 

22. 8“ C 

10, 000 



PTM-14C 




4. 

Gel Time, min: sec 


3:54 



PTM-47B 




5. 

Atomic Absorption, ppm 





CTM-53B 

Na 

12 



(Valves are averages of 

K 

1 



one determination) 

Ca 

2 




Hg 

3 




Li 

1 




AVG. 

19 


6. 

Volatiles, Gas Chromatography 


See Chart 

6A 


CTM-55 




7. 

TGA, X Weight Loss at 500“ C 


16.3 (U.S. 

P. > 


CTM-51 (AIR) 







See Chart 

7A 

8. 

DSC, temperature *C 


189 



CTM-50A 







See Chart 

8A 

9. 

HPLC 


See Chart 

9A 


CTM-49A 




10. 

GPC, Average molecular vt. 


1489 



CTM-49A 







See Chart 

10A 

11. 

pH, units 


8. 3 



CTN-1B 
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USP-39A Resin Lot for NASA Lot# 5 


12. Phenol Content, X 
CTH-5S Appendix 1 


#5-1 
14. 02 
14. 39 
AVG. 14 . 20 


13. Chang's Index, ml. 
CTM-5B 


24. 1 


14. RDS, Minimum Viscosity, cps. 
CTM-57A 


15. NMR 

Vendor procedure 


#5-1 
See Chart 14A 
See Chart 15A 


Min. Vise. 
235 


»C 

105 


U. S. Polymeric 


i li- (Q. ■*' 

Hamid M. Quraishi, Manager 
Quality Assurance Department 


TYPICAL GAS CHROMATOGRAPH SET-UP 
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Operator. f.xs. % 

Co I umn . 

Length 

Oia — I 
Liquid Phase 

it. s < 2 A 

Support &gA£M££LC* 

Mesh — Sofia C2 

Carrier 6as_££^— 
Rotameter 

Inlet Press -faZ P*ig 
Rate . _ 3 / 0 - el/ein 


CHART SPEED _____ 
SAMPLE U 
Si 26 


Date & 
Detector. 
Voltage. 
Sensit. . 


It 


FI ow Rates, el/ein___ 
Hydrogen Ai ijfg 

Scavenge 

Split 

Temperature. °C 
Oet. J2SZ. Inj 
Column Initial 

Final 3 l<? 

Rate 




Solvent _X| 
Concn. iZJLS. 




mz 

B 




GAS CHROMATOGRAPHY STANDARD SOLVENT 


TEST METHOD CTM-55 

STANDARD SOLVENT/MONOMER RETENTION TIME (MINS.) 


MEOH 

.6 

ETHANOL 

1.18 

MECL2 

1.28 

ACETONE 

1.45 

IPA 

1.83 

THF 

3.08 

ACETONITRILE 

3.2 

CRESOL 

4.03 

MEK 

4.08 

FURFURAL 

15.03 

TOLUENE 

17.98 

CHLOROBENZENE 

19.6 

PHENOL 

22.08 


NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES. 
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**.* REAL TIME CHROMATOGRAM *** 



FINAL FULL SCALE MU =1660 . 0© 


SAMPLE- USF39A 5-1 
MISC C=0 . 11522 GMS/ML 

TIME- 15-39 
DATE 12 "16/86 
OPERATOR- JGZ 

RUN TIME- 3O.00 MINUTES 
DELAV TIME O . 00 
C HAN : 0 

PK RET PEAK AREA B PEAK 
NO TIME AREA *1 L HT . 


3 1.65 113540 €.306 2 9668 

4 2 90 1265100 70.267 3 78069 

5 4.50 4459 .248 4 121 

6 5.00 2337 .130 4 144 

7 5.50 3785 .210 3 337 

13 11.65 9414 .523 1 531 

15 16.95 2969 . 165 2 120 

16 17.83 3178 . 177 2 86 

17 18 88 2327 . 129 2 83 

18 19.78 1467 .081 2 27 

19 21.80 60561 3.364 2 10574 

20 21.93 331290 18.401 3 12260 

TOTAL AREA 3 1800427 
THRESHOLD 3 1 
MIN PK WIDTH 3 15 
AREA REJECT 3 1000 


UERIICAL SCALE FACTOR- IX 



SAMPLE : USP39A 5-1 
MISC.- C=0. 11522 GMS/ML 

T I ME : 1 5 : 39 

DATE : 12/16/86 

OPERATOR: JGZ 

RUN TIME-- 3O.00 MINUTES 


DELAY TIME 
CHAN- 8 

0.00 




PK 

RET 

PEAK 

AREA 

B 

PEAK 

NO 

. TIME 

AREA 

7. 

L 

HT . 

3 

1 .65 

113540 

6 . 413 


9668 

4 

2.90 1 

265100 

71 . 455 

TJ 

78069 

19 

21 80 

60561 

3.421 

2 

10574 

29 

21 . 93 

331298 

18. 712 

3 

12260 


TOTAL AREA 3 1776491 
THRESHOLD 3 1 
MIN. PK. WIDTH 3 15 
AREA REJECT 3 10000 


< -i 



WHICH* CEANGB TC * TURJtMOCOUVLB 



PART NO. 990088 


CHART 8A 


RUN NO 

OPERATOR. 

SAMPLE: 

USp-39# 


SCALE. °C/in SQ 

PROG. RATE, 0 C/min. 

HEAT .^IcOOl IS 

SHIFT, in 0 


□TA-DSC 
SCALE. ° C/in 6_iO 
Cmcal/sec] /in 

WEIGHT, mg 

REFERENCE 





8BSBI 

■KBgaSBSgBBi 







■Br&Hh 


aaasaa 



50 lOO 

ORIGINAL PAGE IS 
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1 50 


200 


250 


300 


TEMPERATURE. °C CCHRO.’ 
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CHART 9A 


AREA PERCENT REPORT 

4 **************************************************************************** 


Sample Name: USP39A , 5-1 , C=6. 89 Operator Initials: JGZ * 

)ate: 09-05-1986 12:21:10 Method : PHENOLIC DATA FILE: A: PHEN030. PTS * 

'nterface: 4 Cycle#: 30 Channel#: 0 Vial#: N.A. * 

Starting Peak Width: 10 Threshold: .01 * 

>******#^*******************************#^*********************************** 
Instrument Type: BECKMAN HPLC Column Type: M I CROBDND AP AK C-18 * 

Solvent Description: THF/ WATER, 2:1 BY WEIGHT * 

Operating Conditions: R.T., FLDWRATE=1.5 ML/MIN * 

Detector 0: 220NM/.5AU Detector 1: * 

Mi sc. Information: LENGTH=25 * 


#*#####«'***#*##*-*****#)HMf#)HHHHt###*»#*#******###**#*«-##*##**#*##**###*####»## 

arting Delay: 0.00 Ending Retention Time: 10.00 


I 



Ret 

Peak 

Area 

B 

Peak 

Normalized Area/ 

• 

T i mfe 

Area 

7. 

L 

Ht. 

'/. Height 

3 

1.80 

87265 

52.6720 

2 

4839 

100.000 18.0 

4 

2.07 

78411 

47.3281 

2 

4724 

89.854 16.6 


tal Area: 165676 Area Reject: 1000 One sample per 1.000 sec. 



s 


I 

UJ 

< 

CJ 

(/> 

I 

u 


X 

s 


in 


& 

5 

tn 

o 


z 

X 

o 

Q 


Z0*2 


08*1 



*** Calibration Data *** 
Calibration Name: 

Mi sc Information: 

Fit Type: 3 

Log Mol Wt - A + Bx + Cx^2 + 
A= 2.533977 B= 2.115815 

Coefficient of Determination 
Ret Time Molecular 

3.50 
4.33 
4.83 
5.09 
6.00 
7. 17 

7.50 
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CHART 10A 


TA FILE A: GPC40. HDR TAKEN 08-06-1986 13:33:08 

GFC REPORT +;-******* 

**************************** ******************************* ****************** 


Sample Name: USP39A 5-1 IC Operator Initials: GBF * 

Date: 08-06-1986 13:23:35 Method: DATA FILE: A:GPC40.PTS * 

Interface: 5 Cycle#: 40 Channel#: 0 Vial#: N.A. * 

Starting Peak Width: 60 Threshold: 0 * 

***** ********* ******************************************************** ******* 
Instrument Type: HF'LC/BECKMAN Column Type: ULTRASTYRAGEL 500A * 

Solvent Description: THF * 

Operating Conditions: T=35C FL0WRATE=2. OML/MIN * 

Detector 0: 254NM/.1AU Detector 1: * 

Misc. Information: CALIBRATION/GF'C * 


***************************************************************************** 
arting Delay: 0.00 Ending Retention Time: 10.00 

.1 i brat ion file: GPCF'HEN 
■lecular Weight Distribution Averages 

.seline-TIMES: 3.85 to 10.00 MW: 22295 to 2 

ocess TIMES: 3.85 to 10.00 MW: 22295 to 2 

rtal Area: 204360 

1489 

i= 254 

j/Mn= 5.8488 

4377 

1264 


V. Area Log Mol Wt vs. Areax-Cuux Cun v. 

168 


75 


50 


25 


0 

4 3 2 1 0 

10 10 10 10 10 



Hoi Wt 5 
10 



1.0E4 


CHART 1AA 



i 

UJ 

o 


<7 ) BSIOd 


*VJL3 


2.0E2 




Rheumetrics RcLAP II 


>{ peri merit No- : 1 Sample No. : 1 

i 1 1 e: 

ASA FINGERPRINT VISCOSITY PROFILE USP 39ARE5IN NASA LOTS- 
per at or : CP 

ate and Time : Friday, August 15, 1936 - 20: 13:01 

perating Mode : DYNAMIC 

weep Type : CURE 

eometry : BISK & PLATE 

RADIUS : 25.00 

GAP : 0. 50 


otes : 

TRAIN =50 X 

REOUENCY =10 RAD/SEC 


(B— 351 ) 


ORIGINAL PAGE IS 
OF POOR QUALITY 



ND. 

ETA* 

ETA ' 

ET A 11 


POISE 

F'DISE 

F'DISE 

1 

E . 93Se+0O2 

B. 926B+002 

4 . 624e+001 


8. I39e*002 

8. 131e+002 

3. 566e+00 1 

“T 

7. 1 3Se+002 

7. 129e+002 

3. 548e+001 

4 

u, P60e+002 

5. 949e+002 

3 . 63 1 e+00 1 

5 

4. 976e- i -002 

4. S65e+002 

3. 1 76&+001 

6 

3- Q 07 e+00 2 

3. 897e+002 

2. 8 76 e +001 

7 

3. 129e-K>02 

3. 1 15&+002 

2. 366e+00 1 

8 

2. 504 e *002 

2. -l90e+002 

2. 654e+00 1 

9 

2 . 004e+002 

1 . 987e+002 

2. 625e+001 

10 

1 - 603e+002 

1 . 591 e+002 

2. 328e+001 

11 

1 - 31 Se+002 

1 . 295&+002 

2. 435e+001 

12 

1 . 079 e+ 002 

1 . 055e+002 

2. 290e+00 1 

13 

8. 938e+001 

8 . 67 1 e+00 1 

2. 1 67e+00i 

14 

7- 477e+00i 

7. 187 e +001 

2. 063e+001 

1 ^ 

6. 194e+001 

5. 907&+001 

1 . 863e+00 1 

16 

5. 3 i O e * O 0 1 

5 . 03 1 e+00 1 

1 . 696e+00 1 

17 

4 - 657e+00i 

4 . 380e+00 1 

1 . 570e+003 

18 

4. 132e+001 

3. 880e+001 

1 . 420e+00 1 

19 

3.71 Oe+OOl 

3. 492e+001 

1 . 253e+001 

20 

3. 290e+00l 

3. 103e+001 

1 . 095e+00 1 

21 

2- 947e+00 1 

2. 790e+001 

9. 496e+000 

22 

2.649e+001 

2. 51 7e+001 

8. 277e+000 

23 

7.41 Oe+OO 1 

2. 29'4e+00 1 

7. 364e+000 

24 

2. 151 e+00 i 

2. 047e+001 

6. 587e+000 

25 

1 . 942&+001 

1 . 849 e+00 3 

5. 936&+000 

26 

1 . 755e+001 

1 . 678e+00 1 

5. 1 47e+000 

27 

1 . 577e+001 

1 . 508 e+ 001 

4. 586e+000 

28 

1 . 430e+001 

1 . 36Se+00 1 

4. 192e+000 

29 

1 . 372e+UO 1 

1 . 30 9 e+00 1 

4. 125e+000 

30 

l-255e+001 

1.21 Oe+OO 1 

3.31 3e+000 

-2 j. 

1 . 143e+001 

1 . 097e+00 1 

3. 206e+000 

32 

1 . 005e+00i 

9. 729e+000 

2. 526e+000 

j j 

9. 122&+000 

8 . S69e+000 

2. 1 34 e+OOO 

34 

E. 1 OOe+OOO 

7.91 4 e+OOO 

1 . 7 30 e+ 000 

35 

6. 923&+000 

6. 819e+000 

1 . 1 96e+000 

36 

6. 1 6Se+000 

6. 092e+000 

9 . 605e— 00 1 

37 

5. 475e+000 

5. 420e+000 

7. 744e— 001 

38 

4.671 e+OOO 

4 - 640e+000 

5 . 372e-00 1 

39. 

3. 435e+000 

3. 4 1 5&+000 

3. 679e— 00 1 

40 

2. 861 e+OOO 

2. S54e+000 

1 . 942e— 001 

41 

2. 349e+OOQ 

2. 240e+000 

7. 054e— 001 

42 

2- 422e+00 0 

2. 1 77e+000 

1 . 062e+000 

43 

2. 406e+000 

2. 246&+000 

8. 635e— 001 

44 

2 . 742e+000 

2. 1 1 9 e+OOO 

1 . 741 e+OOO 

45 

2. 643&+000 

2. 181 e+OOO 

1 . 493e+000 

46 

2. 641 e+OOO 

2. 1 52 e+OOO 

1 . 531 e+OOO 

47 

2. 532 e+OOO 

1. . 606e+000 

1 . 957e+000 

48 

2. 622t*+000 

1 . 740e+000 

1 . 962e+000 

49 

2. B50e+000 

2. 090e+000 

1 . 938e+000 

50 

3. ITOe-'-OOO 

2. 505e+000 

1 . S77e+000 


TORQUE 

GRAMS-CM 

1 . 1 27e+002 
1 . 025e+002 
S . 990e+00 1 
7. 504e+001 
6. 1 37e+00 1 
4. 912e-f-001 
3. 935e+001 
3. 144e+001 
2.518e+001 
2 . 022e+00 1 
1 . 655e+001 
1 . 356e+001 
1. 122e+001 
9. 3SSe+000 
7. 766e+000 
6. 65Be+000 

5. 833e+000 
5. 1 79e+000 
4 . 652e+000 
4. 123e+000 
3. 695e+000 
3.31 9e+000 
3.02 0 e ■*- 0 0 0 
2. 694e+000 
2. 434e+000 

2. 200e+000 
1 . 975e+000 
1 . 794e+000 
1.71 9e+000 
1 . 573e+000 
1 . 432e+000 
1 ■ 260e+000 
1 . 1 42e+000 
1.01 5e+000 
8. 6S0e-001 
7. 726e— 00 1 

6 . B64e-001 
5. 849e-OCl 
4 . 304e— 001 
3. 583e-001 
2. 942c— 001 
3. 036e-001 
3. 01 5e— 001 
3. 437e-001 
3. 310e-001 
3. 310e— 001 
3. 170e— 001 

3. 285s?— 001 
3. 58 6e— 001 
3. 919e— 001 


TIME 

MIN. 

2. OOOe-OOl 
1 . OOOe+OOO 
2. 00«-jfc.+000 

3. OOOe+OOO 
4 , OOOe+OOO 
5. OOOe+OOO 
6. OOOe+OOO 
7. OOOe+OOO 
8 . OOOe+OOO 
9 . OOOe+OOO 
1 . 000e+00 1 
1 . 1 00e+00 1 
1 . 200e+00 1 
1 . 300e+001 
1 . 400e+001 
1 . 500e+00 3 
1 . 600e+001 
1 . 700e+00 1 
1 . 800e+001 
1 . 900e+001 
2. OOOe+OOl 
2. 100e+001 
2. 200e+00 1 
2. 300e+001 
2. 400e+001 
2 . 500e+00 1 
2. 600e+001 
2. 700&+001 
2. 800e+00 1 
2 . 900e+00 1 
3. OOOe+OOl 
3. 100e+001 
3. 200e+001 

3. 300e~00 1 
3. 400e+001 
3 . 500ei-00 1 
3. 600e+001 
3. 700e+00 1 
3. BOOe+OOl 

3. BOOe+OOl 
4. OOOe+OOl 
4. 100e+001 
4. 200e+001 
4 . 300e+00 1 
4. 400&+001 
4. 500e+001 
4 . 6 00 e+00 1 
4. 700e+001 

4. BOOe+OOl 

4. BOOe+OOl 


DEG . C 
3. OOOe+OOl 
3. 1 00 e+00 1 

3 . 3 !»0e+00 1 

3. 500e+001 

3. 800 e -<-001 
3 . 800 e +00 1 
4 . 000c? +00 .1 
4 . 200t=*+00 1 
4 . 40Oe J -O01 
4 . 800e+00 1 
4. 700*4-001 

4 . ROOe+OO 1 
5. 100e+001 

5. 300e+D01 
5. 500e+001 
5 . 700e+00 1 

5. BOOe+OOl 
8. 100e+001 
6 . 300e+00 1 
6. 500 e +00 1 
6 . 600e+00 1 
8. 8 00 e +001 
7. OOOe+OOl 
7. 200e+001 
7. 40Oe-<-00i 
7. 800e+001 

7. BOOe+OO 1 
8. OOOe+OOl 
8. 200e+00 1 
3. 400e+001 
8. 5 00 e+00 1 
8. SOOe+OOl 

8. BOOe+OOl 
9. 100e+001 
9. 300e+001 
9 » 50 O e + O 0 1 
9. 700e+00 1 
9 . 900e+00 1 
1 . 010e+002 
1 . 030e+002 
1 . 050 e+00 2 
1 . 070e+002 
1 . 090e+002 
1. 1 1 0e+002 
1. 1 30e+002 
1 . 1 50e+002 
1 . 1 70e+002 
1 . 190e+002 
1 . 200e+002 
1 . 220e+002 


ORIGINAL PAGE 1 $ 
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1 


ASA FINGER-PINT VISCOSITY PPO-ILE USP SPARES IN MAS* LGT5-1 (P-351 > 


MO. 

ETA* 

ET* ' 

ETA" 

TORQUE 

TIME 

TENF 


PC I BE 

POISE 

POISE 

ERA 1 :S-CM 

MIN. 

DEG. C 

51 

3. S62e+000 

2. 895e+OOQ 

2. 243e+000 

4 . 582e— 001 

5 - 000e+00 1 

1 . 240e+002 

52 

3. B09e+000 

3. 23^+000 

2.011 e+000 

4 . 76ce-001 

5. 100e+001 

1 . 260e+002 

53 

3. 423e-«-000 

2. 945e+0 00 

1 . 746e+000 

4. 2S7 e — 001 

5. 200e+00i 

1 . 280 e +00 2 

54 

4 . 720e+000 

4 . 333e+00Q 

1 . 870e+000 

5 . FO*e-00 1 

5. 300e+001 

i . 300e+002 

55 

7- 517e+000 

7. 059e+000 

2 . 58*1 &fOOO 

9.41 3e-00i 

5. AOOe^OOl 

1 . 3 30 e +00 2 

56 

1 . 24 Efc+OO 1 

5 • 160&—001 

4 . 60 1 e+000 

1 . 562e+0<X> 

5 . 500e+00 1 

1 . 33 0e+002 

5 ~ 

2- 46oe+001 

2. 256e+001 

9. 9 53 e+000 

3 . 038e+000 

5. 600e+001 

1 . 340e-00Z 

56 

6 - 4 1 7 tf +00 1 

5. 1 23e+<*>0 1 

3. 8£>4e+001 

S. 038e+0oo 

5 . 700e+001 

1 . 3B0e+002 

59 

3. 926e+002 

1 . 400e+002 

3. £>£>8e+002 

4.91 9e+00 1 

5. SOOe+OOI 

1 . 39 Oe+002 

60 

2. 702 t+ 00 3 

3. 217e+002 

2. 683e+003 

3. 373^+002 

5 C 900e+00I 

1 . 4 00 e-*- 00 2 
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Udp 

r * /i n i • 


U&Fbfymeric 


FABRIC TESTING 
NAS8-36298 

U.S. POLYMERIC O. E. 71108 


la. 


PWB-6 Fabric 

for NASA 

Lot# 5 


Breaking Strength, 

lbs/in, WARP 



ASTM D1682 


#5-1 

#5-2 

LOTS AVG 


PICK 

28 

32 

30. 0 


CENTER 

28 

30 

29.0 


PLAIN 

33 

28 

30. 5 


AVG. 

29. 7 

30. 0 

29. 8 

Breaking Strength, 

lbs/inch, FILL 



ASTM D1682 

PICK 

29 

26 

27. 5 


CENTER 

35 

34 

34. 5 


PLAIN 

31 

36 

33. 5 


AVG. 

31.7 

32. 0 

31. a 

Carbon Assay, X 





MDQAI 5560 

PICK 

99. 6 

99. 9 

99. 75 


CENTER 

99. 9 

99. 9 

99. 90 


PLAIN 

?9. 9 

99. 9 

99. 90 


AVG. 

99. 8 

99. 9 

99. 85 

Hydrogen Assay, X 





MDQAI 5560 

PICK 

<.01 

<• 01 

EST .001 


CENTER 

<.01 

<. 01 

EST . 001 


PLAIN 

<.01 

. 01 

EST .006 


AVG. 

EST . OOl 

EST . 004 

EST . 003 

Nitrogen Assay, X 





MDQAI 5560 

PICK 

.2 

. 1 

. 150 


CENTER 

. 1 

. 1 

. lOO 


PLAIN 

<. 1 

. 1 

EST .055 


AVG. 

EST . 10 

. 1 

EST . 102 


3. Visual Inspection 
0C1-102 


See Charts 3A-3B 


4. Specific Gravity, Units 
PTM-84 


AVG. 


1. 8404 
1.8343 
i^.8298 
1. 835 


1. 8008 
1.8068 
Lt-SOai 
1.805 


1. 8206 
1. 8206 
1. 8190 
1. 820 


HITCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA. CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2407 



Page 2 


PWB-6 Fabric for NASA Lot# 5 


5 . 


6 . 


7a. 


7b. 


7c. 


pH, Units 
CTM-24B 



#5-1 

#5-2 

L0T5 AVG 


8. 4 

7.8 

8. 1 


8.4 


8. 2 

AVG. 

8. 4 

7. 9 

a. is 


TGA, *C at 50X Weight Loss 


SET 

UP# 1 

SET UP# 2 

CTM-51 (AIR) 


#5-1 

900 

#5-2 852 



See 

Chart 6A-6B 


Atomic Absorption, ppm 





CTM-53B 


#5-1 

#5-2 

LOT5 AVG 


Na 

4 

5 

4. 5 


K 

3 

2 

2. 5 


Ca 

38 

38 

38. 0 


Mg 

1 

1 

1.0 


Li 

0 

0 

0 . 0 


AVG. 

46 

46 

46. 0 

Moisture Content, X 


. 005 

-.005 

. 000 

CTM-53B 





Ash Content, X 


.025 

.025 

. 025 


CTH-53B 


8a. Filament diameter, microns, WARP 

S. E. H. (Diameters are an average of 10 measurements) 


AVERAGE 8.90 
Minimum 7. 55 
Maximum 10. OO 
Std. Dev O. 84 


9.42 9.16 

8.60 7.55 

lO. 10 10. 10 

O. 54 O. 74 


8b. Filament diameter, microns, FILL 

S. E. M. (Diameters are an average of 10 measurements) 


AVERAGE 9. 31 
Minimum 8. 40 
Maximum 10. 95 
Std. Dev 0.81 


9a. Thread Count, per inch, WARP 
PTM-5A 


#5-1 

#5-2 

L0T5 AVG 

29 

29 

29. 0 

29 

28 

28. 5 

28 

28 

28. O 

28 

29 

28. 5 

29 

29 

29. 0 

28. 6 

28.6 

28. 6 


of 3 


AVG 
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PWB-6 Fabric 

lor NASA 

Lot# 5 


Thread Count* 
PTM-5A 

per Inch, FILL 

#5-1 

#5-2 

LOTS AVG 



26 

26 

26. 0 



26 

27 

26. 5 



26 

26 

26. 0 



27 

27 

27. 0 



2Z 

27 

27. 0 


AVG. 

26. 4 

26.6 

26. 5 

Areal Weight 

as received, gm/4x4 



PTM-3A 

LEFT 

2. 329 

2. 231 

2. 280 


CENTER 

2. 287 

2. 234 

2. 261 


RIGHT 

2. 387 

2. 276 

2. 332 


AVG. 

2. 334 

2. 247 

2. 291 

Volatiles as 

received, X 




PTM-3A 

LEFT 

. 69 

. 72 

. 70 


CENTER 

. 57 

. 63 

. 60 


RIGHT 

. 54 

. 62 

. 58 


AVG. 

. 60 

. 65 

. 63 

Weight change 

on Acetone wash 

t ^ 



PTM-3A 

LEFT 

-.09 

-. 23 

-. 16 


CENTER 

. 04 

09 

-.02 


RIGHT 

. 00 

-. 13 

-. 07 


AVG. 

-. 01 

15 

08 


U. S. Polymeric 

CX - 

Hamid H. Quralshl, Manager 
Quality Assurance Department 
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ZH SPECIFICATION ^72 CfjJJL 

Q.C. FILE 4 /V/fr *+'!>-/ 

SYMBOLS 


1 

1 

I 

1 


NAAA/ 



A A 

-s 


+ 

w 

V 

V 

V 

REMARKS 


TEAR 

SPOTS OR STAINS 

FOLDS 

EDGE CURL 

TIGHT WEAVE OR SELVAGE 
WEAVE DI S TORTION 
VISIBLE PUCKERS 
ONE PUCKER CREASING 
TWO DR MORE CREASINCS 
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OE BOOR QUAUTX 


-GRADE- 















USP NO, 


CHART 3B 



i i 

I T 1 


• piHM- t tmcra-o ' 

I \A ) 1 


DATE ^ 


FABRIC 


NOLL HO.— 


/o 6 


--YARDS 


pounds 


>g£ 

Jt3£ 


ORDER NO. 


X//^<f 




SPECIFICATION 


Q.C. FILE * 
SYMBOLS 


i 


ww 


- TEAR 


- SPOTS OR STAINS 


AA 

- S 


- FOLDS 


- EDGE CURL 


+ 

w 

V 

V 


- TIGHT WEAVE OR SELVAGE 


- WEAVE DISTORT I ON 


- VISIBLE PUCKERS 


- ONE PUCKER CREASING 


- TWO OR MORE CREASINCS 


REMARKS 


ORIGINAL' PAGE IS 
OE POOR QUALITY 


-GRADE 
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Udp 

U&RJymeric " PREPREG TESTING 

NASB-36298 

U. S. POLYMERIC 0. E. 71108 
FM 5839 NASA LOT» 5 U. S. P. LOT# D09338 


la. Resin Content, Soxhlet, X 


ROLL#l-S 

R0LL#2-S 

CTM-6D 


33. 4 

33. 3 



33. 6 

35. 1 



34. 2 

34. 1 


AVG. 

33. 7 

34. 2 


NASA LOT# 

5 AVERAGE 

34. O 

lb. Filler Content, Soxhlet, X 


14. 7 

14. 7 

CTM-6D 


14. 8 

15. 5 



15. 1 

15. 0 


AVG. 

14. 9 

15. 1 


NASA LOT# 

5 AVERAGE 

15. 0 

lc. Cloth Content, Soxhlet, X 


51. 9 

52. 0 

CTM-6D 


51. 6 

49. 4 



50. 7 

50. 9 


AVG. 

51. 4 

50. 8 


NASA LOT# 

5 AVERAGE 

51. 1 

2. Volatile Content, X 


2. 1 

2.2 

PTM-17B 


2. 2 

2. 3 



2s3. 

2^2 


AVG. 

2. 2 

2. 2 


NASA LOT# 

5 AVERAGE 

2. 2 

3. Flow, lOOO pel, X 


9. 7 

8. 1 

PTM-19G 


7. 5 

8.7 



9.7 

LI 


AVG. 

9.0 

8. 6 


NASA LOT# 

5 AVERAGE 

8.8 

4. Resin Content, Dry basis, X 


37.0 

32.6 

PTM-16F, Type II 


37. 5 

35.9 



37. 5 

35. 4 


AVG. 

37. 3 

34. 6 


NASA LOT# 

5 AVERAGE 

36. 0 

5. Tack, lbs 


11 

8 

PTM-80 

NASA LOT# 

5 AVERAGE 

10 

6. Gel Time, seconds 


66 

59 

PTM-20E 

NASA LOT# 

5 AVERAGE 

73 


HITCO MATERIALS DIVISION 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2407 
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FM 5639 HASA LOT# 5 U. S. P. LOT# D09338 


7a. Atomic Absorption, 

ppm 

R0LL#1-! 

S ROLL#2-S 

L0T#5 AVG. 

CTM-53B 

Na 

20 

21 

21 


K 

2 

3 

3 


Ca 

10 

11 

11 


M0 

2 

2 

2 


Li 

O 

O 

O 


TOTAL 

34 

37 

36 

7b. Moisture Content, 

X 


R0LL#1-S 

R0LL#2-S 

CTM-53B 



1.99 

2. 13 



NASA 

LOT# 5 AVERAGE 2.06 

7c. Ash Content, X 



.05 

. 05 

CTM-53B 


NASA 

LOT# 5 AVERAGE .05 

8. TGA, X Weight Loss 

at 500* C 


8. 9 

9. 5 

CTM-51 (Nitrogen) 


NASA 

LOT# 5 AVERAGE 9.2 



See 

chart 8A-8B 


9. DSC, • C 


R0LL#1- 

S ROLL#2-S 

L0T#5 AVG. 

CTM-50A 

First Temp 

184 

183 

184 


See Chart 9A- 

9B 



10. Infrared (IRZB) Baseline 

* 

CO 

• 

. 87 

. 85 

CTM-21C 

See Chart 10A 

-10B 




11. Environmental History Date manufactured: 25 July 1986 

Packaged in: MIL-B-131 

class I bag 



Date shipped: 

Test lot 
shipped 

- not 

12. Specific Gravity, Cured, Units 


R0LL#1-S 

R0LL#2-S 

ASTM D792 


1. 556 

1. 548 



1. 556 

1. 547 



1. 555 

1. 546 


AVG. 

1. 555 

1. 547 


NASA LOT# 

5 AVERAGE 

1. 551 

13a. Tensile Strength, ksi, WARP 


22. 10 

21. 95 

FTMS 406-1011 


20. 55 

21. 23 



21. 33 

21. 36 



20. 09 

25. 05 



20 * 3 . 5 

19. 88 


AVG. 

21. 00 

21. 90 


NASA LOT# 

5 AVERAGE 

21. 45 
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13c. 


FM 5839 NASA LOT# 5 

U. S. P. LOT# D09338 


Tensile Modulus, msl, WARP 

R0LL#1-S 

R0LL#2-S 

FTMS 406-1011 

4.34 

3. 99 


3.95 

4. 05 


3. 97 

3. 85 


3. 85 

4. 56 


4. 06 

3. 67 


AVG. 4.03 

4. 02 


NASA LOT# 5 AVERAGE 

4. 03 

Tensile Elongation, X, WARP 

. 80 

. 80 

FTMS 406-1011 

.82 

. 75 


. 95 

. 77 


. 85 

. 74 


. 81 

. 78 


AVG. . 85 

. 77 


NASA LOT# 5 AVERAGE 

. 81 

Flexural Strength, ksl, WARP 

39. 98 

37. 73 

FTMS 406-1031 

35.68 

37. 63 


33.85 

37. 38 


37.45 

37. 71 


35. 83 

36. 32 


AVG. 36. 56 

37. 35 


NASA LOT# 5 AVERAGE 

36. 96 

Flexural Modulus, msl, WARP 

4. 81 

4. 28 

FTMS 406-1031 

4. 28 

4. 22 


4. 04 

4. 01 


4. 06 

4. 13 


4. 06 

4. 40 


AVG. 4. 25 

4. 21 


NASA LOT# 5 AVERAGE 

4. 23 

Compressive Strength, ksl, WARP 

26. 13 

23. 59 

FTMS 406-1021 

23. 30 

24. 12 


26.00 

22. 89 


24. 07 

23. 48 


25. 34 

23. 15 


AVG. 24. 97 

23. 45 


NASA LOT# 5 AVERAGE 

24. 21 

Compressive Modulus, msl, WARP 

5. 14 

4.73 

FTMS 406-1021 

4.29 

3.92 


5.20 

4. 59 


5. 11 

4. 73 


5. 05 

4. 72 


AVG. 4. 96 

4. 54 


NASA LOT# 5 AVERAGE 

4. 75 
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16 . 


17. 


18. 


19. 


20 . 


21a 


21b 


FM 5839 NASA LOT# 5 U. S. P. LOT# D09338 


Double Shear Strength, ksi 
FTNS 406 -1041 A 


Barcol Hardness, Units 
ASTM D-2583 

(Average of 10 determinations) 

Residual Volatiles, X 
PTM-98 


Resin Content, Pyrolysis, X 
CTM-14B 


Acetone Extraction, X 
CTM-18A 


CTE, in/ln *F vith PLY 
PTH-61B 


CTE, in/in -F Cross PLY 
PTN-61B 



R0LL#1 -S 

R0LL#2-S 


4.22 

4. 52 


4.08 

4* 26 


3. 80 

4. 07 


3. 99 

3» 97 


3. 85 

4. 47 

AVG. 

3. 99 

4. 26 

NASA LOT* 

5 AVERAGE 

4. 12 


69. 0 

68. 9 

NASA LOT# 

5 AVERAGE 

69. 0 



1. 92 

1. 99 


1. 94 

2. 00 


A- 92 

A. 96 

AVG. 

1.93 

1. 98 

NASA LOT* 

5 AVERAGE 

1. 96 


34.49 

33. 85 


34.88 

33. 96 


33.26 

34. 35 

AVG. 

34.21 

34. 05 

NASA LOT# 

5 AVERAGE 

34. 13 


5. 92 

5. 78 


6. 15 

6. 97 


7. 56 

5. 54 

AVG. 

6. 54 

6. 10 

NASA LOT# 

5 AVERAGE 

6. 32 


-1. 30 

. 99 


1. 82 

-1. 98 

AVG. 

.26 

-.50 

NASA LOT# 

5 AVERAGE 

-. 12 


2. 28 

5. 03 


6. 41 

10. 37 

AVG. 

4. 35 

7. 70 

NASA LOT# 

S AVERAGE 

6. 02 

See Chart 

21A-21B 



U. S. Polymeric 


J[ fj. Q P[ 

Hamid H. Ouraishi, Manager 
Quality Assurance Department 
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CHART 9A 


iBBBViBBBBBBSBBBBBBBBBBBBBBBBBBaBBBBBBBaBBBBBBBBBBftBBBBBBBBBBBBBBBBBBlHH 
iBBBflBBBBBBBflBBBBBBBBBBBBBBBBBBBBlBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBI BflflH 

Ibbbbbbbbbbbbbbbbvbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb* bbbH 

iBBBBBBBBBBBBBBiatagSBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB BUiKM 
[aBBBKBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflflBflBBBBBBBBBBBBBBBBflflBBHBHH 
BBBBBBBBBBBBS^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBMIiBL^^^H 

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbm^H 

liBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBnBBBH^H 
iir=BBBBBBBBBBBBBBBBBBBB IBBBBI IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 

■iiuBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBHHIH 
[BBIBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBnM 
bbbbbbbbbbbbbbbbbbbbibbbbbbbbbbbbbbbbbbbbbbbbbbbbbbibbbbbbbbbbbbbbbbbbbbH 

BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBH 

bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbH 
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbcH 
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbH 
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbH 
bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbibbbbbbbbbbbbbbbbbbbbH 

■I ■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ 

fifl BBBBBBBBBBBflBBBflBBBBflBBBBflflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBflBBBiH 
BIBBBBBBBBBBBBBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI 
MMMHHMMHMMMM|i||MnMHMMMMMMM|BBBBIBIIBBBBIBIBBBIIBBB| 

BBBBBBBBBBBBBBBBBBBBBBB 
BBBBBBBBBBBBBBBBBBBBBBB 

bbbbi bbbbbbbbbbbbbbbbI 

IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBI EBBBBBBBBBBBBBBBBBBBflBBBM 
IB^BBBBBBBBBBBBBIBBBBBBBBBBBBBBBBBBBBBBBBBBIBBK BbBB BBBBBBBBBB BBBBBBBBBBbI 
|jj^£^^BBBBBBBMBBBBflBBBBHBBBBMUBBBHBBBBBBrt 

RflB^flBBBBBBBBflBBBBBBBflBBBBBBBBBBflBflBBBflBBBBBBBHHHHHii^^^^^H 
BBBBB^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB— — H | 
BBBBBB^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBIBBBflBBBBBBBBBBBBBBBBBBllilfl 
BBBBBBBmBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBH 
BBBBBBBBi^BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBflBBH 
BBBBBBBBBikBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBj 
BBBBBBIBBBB^BBBBBBBBBBBBBBBBBBBflBBBBBBBflBBIBBBBBBBIBBBBBBBIBBBBBBflBBBBBBBBi 
iiBBBBBBBBflB^BBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBl 
■ir^BflBBBflBBB^TBBBBBBBBBBBBBBBBBBBBBBBBBBBBaBflBBBBBBflBBBBBBBBflBBBflBBBBflH 
■2!HiBBBBBBBBBBBB»Z«BBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBflBflM 
pBBBBBBBBBBBBBBBBBBBBSBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBfll 
BBBBBBBBBIBBBBBBBBBBBBkJBBBBBBBBBBBIIflBBBBBBBBIBBBflBBBBBIBBBBBBBBBBBBBBBBB 
BBBBBBBBBBBBBBBBBBBBBBBBMBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB 
bbbbbbbbbbbbbbbbbbbbbbbbb^bbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbI 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflj 
■BBBIBBBBBBBBBBBBBBBBBBBBBkVBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBlil 
BflflBBBBBBBBBBBBBBBBBBBBBBBSi'BBBBBBBBBBBBBBBBBBBBBBBfllBBBBBBBBBBflBBflBBBIBBfl 

Sbbbbbbbbbbbbbbbbbbbbbbbbbibi3bbbbbbbbbbbbbbbbbibbbbbbbbbbbbbbbbbbbbbbbibbbI 

L^BC^3iBBBBBBBBBBBBBBBBBBBBBBB>lBBBBBBBBBBBBBBBBBBB^aBM^r?»»»»y*BBBBBBBBBi 
CiliSBBBBBBflBBBflBBBBBBBBBBBBBBBBBBBBBflBBBBBBBflBB^BBBBBBBBBBBBBBBBBB^BBBBBH 
iBBBBBBBBBBBBBBBBBBBBBBBBBBBBBMBBflBBBBBBBBBBraBBBBflBBBBBBBBBBBBBBBMBBH 
BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB^BBBBBBBBBBrMMHMMMiiMHMMHiH 
BBBBB^iBIBBIBBBI 'Iffl BIBOl3l 

BBBBBBBBBBBBBBBBBBBHBBBflflBB BBBB 0 flB 0 hr 0 BBB 0 >BflBBaHB 7 P.BBBBBBBBBflBBBBBBflflv¥^H 

tBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBOBBBBkW^BBBBBRBlIBBBBBBBBBBBBnBBBBflniBH 
BBBBBBBBBBBBBBBBBBBBBBBBBBIMBBBBBBBBi^IBBBaBilB^lfBBBBBBBBBBaBBaBBflBBBnBH 
IBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBKBBBBBBBIIkfijBBBBBBBBBBBBBBBBBBBBIlH 
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■BBBBBBBflBBBBBBBBBBBBBBflBBBBBBBMBBBBBBBBflBBBBBBflBBBBBBBBBBBBBBBBBBBBBBflBflM 
Ibbbbbbbbbbbbbbbbbbbbbbbbbbbbbmbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb bM 

■BBBBBBBBBBBBBBBBBBBBBBBBBBBBMBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBifl 
■BBBBBBBflBBBBBflBBflBBBBBBBBBBfcBBBBBBBBBBBBBBBBBBBBBflBBBBflBBBBBBBBBBBBBBBBB^H 

Bbbbbbb bbbbbbbbbbbbmbbbbbbbbbbbbbbbbbbbbbbbbbbibbbbbbbbbbbbbbbbbbbbbbbbb^H 
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■■■■BBflBflflBBBflBBBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBB^H 
|BBBBflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBa^H 
InBBBBBBBBBBBBBBflBBBBBBBBBflBBBBBBBBBBBBBBBBBliBffffFMrrMMHaiBIHHfll^l 
BBBBBBBBBBBIBBBBflBBBBf BBBIBBBBBBBBBIBBBBBBBB 11 I* j 

BBBflflBBBBBBBBBBBBBBflBBBBBBBBBBBBBBBBBflBBBBBBBBBaB9IBBl 
PBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBaBXffBljrj^P , . 

liflBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBBflBCrrr^^LUlZXdluSIE^^^^^H 
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■lil^IBBBBBBBBBBBBBBBBBBBBBBflBBBBaBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBfl 
■■iSnBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBflBBBBBBBBflBBBBBBBBBBBBBBBBBBfl 
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FILLER TESTING 
NAS8-36298 

U. S. POLYMERIC 0. E. 71108 


Filler Lot for NASA Lot» 2 


1. Carbon Content, X 



SAMPLE 


QAI-5560 


♦2A-1 


#2A-2 

#2A-3 



99. 31 


99. 18 

99. 40 


NASA LOT# 

2 

AVERAGE 

99. 30 

2. Ash Content, X 


0. 0 


0. 0 

0. 0 

PTM-71B 


a±o 


0. 0 

0.0 


AVG. 

0. 0 


0. 0 

0.0 


NASA LOT# 

2 

AVERAGE 

0.0 

3. Atomic Absorption, ppm 


#2A-1 


#2A-2 

#2A-3 

CTM-53B 






(Values are average of 

Na 

7.0 


7. 5 

9.0 

2 determinations) 

K 

1. 5 


1.0 

2. 5 


Ca 

2. 5 


1. 5 

2.0 


wg 

0.0 


0. 0 

0.0 


Li 

a^ 


0.0 

0. 0 


TOTAL 

11.0 

10. 0 13. S 

3a. Moisture Content, X 


.041 


.034 

. 039 

CTM-53B 


, 031 


. 020 

.045 


AVG. 

. 036 


. 027 

.042 


NASA LOT# 

2 

AVERAGE 

. 035 

3b. Ash Content, X 


0. 005 


0. 000 

0.015 

CTM-53B 


0. 000 


0.025 

0. 000 


AVG. 

0. 003 


0. 013 

0. 008 


NASA LOT# 

2 

AVERAGE 

0.008 

4. pH, Units 


4.60 


4. 40 

4. 50 

ASTM D1512 


*. 60 


4.60 

4.70 


AVG. 

4. 60 


4. 50 

4. 60 


NASA LOT# 

2 

AVERAGE 

4. 57 

S. Particle Size, microns 

AVG. 

. 56 


. 57 

.52 

S. E. M. procedure 

Maximum 

.90 


1. 25 

1. 17 

(Average values are 

Minimum 

. 23 


. 20 

. 25 

of 20 determinations) 

Std. Dev 

. 22 


. 28 

. 24 


NASA 

LOT# 2 AVERAGE SIZE .55 

6a. TGA, * C at S0X Loss 


842 


850 

857 

CTM-51 

NASA LOT# 

2 

AVERAGE 

850 


1 of 2 


L0T#2 
AVG. 
7. 8 

1. 7 

2 . 0 
0 . 0 
0 . 0 

11. 5 
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6b. TGA 

CTH-51 

7. Particle Size Distribution 
CTM-72 

7a. Particle Size, microns 
CTM-72 


See 

Charts 

6A-6C 

See 

Charts 

7A-7C 


» 2A-1 

&2&z2 

#2A-3 

.66 

.97 

.95 

.65 

1.66 

.92 

AVG. .66 

1.62 

.94 

NASA LOT# 

2 AVERAGE 

.94 


U. S. Polymeric 


M. CL— *• 

Hamid H. Quraiahi, Manager 
Quality Assurance Department 
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RESIN TESTING 
NAS8-36298 

U. S. Polymeric O. E. 71108 
USP-39A Resin Lot for NASA Lot# 2 


1 . 

Resin Solids, X 


#2-1 

#2-2 



PTM-7C 


78. 8 

78. 7 





78. 7 

79. 3 





79. 1 

79. 6 



' 

AVG. 

78. 9 

79. 2 




Lot# 2 

AVERAGE 

79. 1 


2. 

Specific Gravity 8 25° C 


1. 189 

1. 193 



PTM-29C 

Lot# 2 

AVERAGE 

1. 191 


3. 

Viscosity, Brookfield, cps. 0 

22. 8 s C 

17, 400 

16, 800 



PTM-14C 

Lot# 2 

AVERAGE 

17, 100 


4. 

Gel Time, min: sec 


4:00 

4:20 



PTM-47B 

Lot# 2 

AVERAGE 

4:10 


5. 

Atomic Absorption, ppm 


#2-1 

#2-2 

L0T2 


CTM-53B 

Na 

25. 0 

20. 8 

22. 9 


(Values are averages of 

K 

1 . 0 

0. 5 

0. 8 


four determinations) 

Ca 

7.5 

7. 0 

7. 3 



Mg 

2. 0 

2. 0 

2. 0 



Li 

0 . 0 

0 . 0 

0 . 0 



AVG. 

35. 5 

30. 3 

32. 9 

8 . 

Volatiles, Gas Chromatography 


See Charts 6A-6B 



CTM-55 





7. 

TGA, X Weight Loss at 500 s C 


39.4 

38. 2 



CTM-51 (AIR) 

Lot# 2 

AVERAGE 

38. 8 





See Chart 7A-7B 


8. 

DSC, temperature * C 


190 

189 



CTM-50A 

Lot# 2 

AVERAGE 

190 





See Chart 8A-8B 


9. 

HPLC 


See Chart 9A-9B 



CTM-49A 





10. 

GPC, Average molecular vt. 


1800 

1631 



CTM-49A 

Lot# 2 

AVERAGE 

1716 



See Chart 10A-10B 
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11. pH, units 
CTH-1B 


12. Phenol Content, X 
CTM-55 Appendix 1 


13. Chang's Index, ml. 

CTM-5B 

14. RDS, Minimum Viscosity, cps. 

CTM-57A 




#2-1 

#2-2 




a. 4 

a. S 


Lot# 

2 

AVERAGE 

a. 5 




13. 29 

13. 65 




12. 94 

13. 31 


AVG. 


13. 12 

13. 48 


Lot# 

2 

AVERAGE 

13. 30 




23.6 

23. a 


Lot# 

2 

AVERAGE 

23. 7 




Min. Vise. 

»C 

#2-1 


172 


114 

#2-2 


124 


114 

AVG. 


148 


114 


IS. NMR 

Vendor procedure 


See Charts 14A-14B 
See Charts 15A-15B 


U. S. Polymeric 


Hamid M. Quraishi, Manager 
Quality Assurance Department 



TYPICAL GAS CHROMATOGRAPH SET-UP 


Up»r»tnr 0)'%! vV 

Column _ 

Length 

Die 

liquid Phsse tftiOOG 
■t. 

Support frgArHrftO 
lesh ffcftdr? 


m= 


Carrier Gas. 
Rotameter. 


Jdtfid. 


Inlet Press. faQ psig 

Rate 3^7 nl/min 

CHART SPEED ______ 

SAMPLE 
Size ^7/1 


Date. 
Detector. 
Voltage . 
Sensit. . 




S2. 


Floe Rites, «l/min___ 
Hydrogen S£L A! r Zfcz. 

Scavenge 

Split 

Temperature, °C — __ 
"■* 22*2 InJ.A^C 7 
Column Initial 

Final pi, ' 

Rate_5!^ifl£LL 

Solvent — 3j: 

Concn. ^2tl 



GAS CHROMATOGRAPHY STANDARD SOLVENT 


TEST METHOD CTM-55 

STANDARD SOLVENT/MONOMER RETENTION TIME (MINS.) 


MEOH 

.6 

ETHANOL 

1.18 

MECL2 

1.28 

ACETONE 

1.45 

I PA 

1.83 

THF 

3.08 

ACETONITRILE 

3.2 

CRESOL 

4.03 

MEK 

4.08 

FURFURAL 

15.03 

TOLUENE 

17.98 

CHLOROBENZENE 

19.6 

PHENOL 

22.08 


NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES. 





ORIGINAL PAGE IS 
OE POOR QUALrrY 


CHART 6A 



"INAL full 

SCALE MV. =1000 

00 

SAMPLE * 

USP 

39* 2-1 


MI SC 

C*0 

1 1 1 90 CMS/ML 


TIME- 12 

: 59 



date- 12 

11 

-'66 


0 F E F; A 7 0 R 

= JGZ 


PUN TIME 


30.00 MINUTES 


DELAY T! 
CHAN : 

Z : 

0 00 


Pk PET 


c ' r A k AF'E a b 

PEAL 

NO TIME 


- - EA L 

HT . 


J~ 4 

63 

. 054 

075 

T 

358 

5 

1 65 

7 27 30 

1 . 953 


11467 

€ 

1.78 2 

0169© 

4 . 940 


11452 

\ 

3 . 30 33 

35700 

81 . 708 

3 

90562 

> 

5 . 68 

£*€^73 

. 149 

4 

251 

Ci 

5 55 

5751 

. 141 

4 

417 

10 

f C* 3 

4291 

. 105 

4 

182 

1 1 

6 3 3 

4282 

. 105 

4 

172 

12 

6 95 

1101 

. G27 

4 

80 

IS 

11.70 

137” 8 

.337 


767 


1 6 . 2? 

1 ■ 6 

626 

*-* 

>■2 

61 

34 

“ ^ p e 

t r- *j 6 €* 

1 . 6 £ 7 

•j 1 

1 6096 

35 

2 2 0 0 7 

: C' t- 6 

8 . 766 

aU 

14615 

TOTAL AREA* 

408, 

24 56 



THRESHOLD* 

1 





MIN F> WIDTH* 15 
c,C'Fm PEJE' t = 1000 


. / 

VERTICAL SCALE FACT OF' IX 



SA? 

• c LE 

USFS9A 2 

- 1 



M i 


c=o in so CHS/ flU 



TIM 

■ L 12 

: 59 




DATE- 12 

'1 1 s 86 




GPERATOP 

^ JGZ 




PUN 

1 TIME 

30 . 00 

MINUTE 

c 

V 4 


DELAY T I ME : 0.00 




CHAN 0 





PK 

PET 

PEAK 

AREA 

B 

PEAL. 

NO . 

TIME 

AREA 

-• 

L 

HT . 

5 

1 65 

797 30 

1 . 965 

j— , 

w 

1 146? 

6 

1 . 78 

201690 

4 . 972 

c* 

11452 

7 

3 3© 

3335700 

82.225 


99562 

15 

11.70 

13778 

. 340 

3 

767 

34 

21 . 85 

68060 

1 . 678 

o 

w 

1O096 

35 

22 . 00 

357860 

3.821 

2 

14615 


TOTAL AREA* 4056818 
THRESHOLD* 1 
AIN Ff WIDTH* 15 
AREA REJECT* 16000 


CHART 6B 


ORIGINAL' PAGE IS 
OE POOR QUALITY 


**.* REAL TIME CHROMATOGRAM *** 



FINAL FULL SCALE MU. sl000.ee 


VERTICAL SCALE FACTOR • 1 



1 b_ 


3 5. 



SAMPLE U SPSS A 2-2 
M I SC . C =0 . 10080 OKS /ML 

TIME- 14-47 
■DATE 12.11/88 
OPERATOR • JGZ 


RUN TIME 1 30.00 MINUTES 
DELAY "*■ IME : ©.00 
CHAN ; 0 


PR RET 

NO TIME 

PEAK 

AREA 

AREA 

a. 

A 

B 

L 

PEAL 
HT . 

2 .83 

2693 

. 081 

< 

380 

5 1 63 

238230 

6 . 703 

2 

1 1 370 

6 3 . 38 

3895300 

63.049 

3 

89981 

7 5 . 08 

4838 

. 109 

4 

1 5*9 

8 5 . 58 

4532 

. 102 

2 

4 78 

18 11 70 

14184 

.319 

3 

714 

34 21 88 

53228 

1 . 198 

>»-. 

£ 

10083 

35 22 03 

376520 

8 482 

3 

14774 

TOTAL APEAs 4448 

524 



THRESHOLD 

= 1 




M IN. FT. WIDTh= 15 





AREA REJECT= 1000 


SAMPLE U S F 3 9 A 2-2 
M I SC . C = 0 . 1 0080SHS/HL 

T IME : 14-47 

DATE- 12-11/88 
OPERATOR * JGZ 


RUN T IME ; 

3O.O0 

MINUTE 

3 


DELAY TIME 6 00 




CHAN- 0 





PK PET 

PEAK 

AREA 

B 

PEAK 

NO TIME 

AREA 

*4 

L 

HT . 

5 1.68 

298230 

6 . 742 

£ 

1 1376 

6 3.38 

3695300 

83 . 542 


8996 1 

34 21 88 

53228 

1 . 203 

il. 

18083 

35 22.03 

376520 

8.512 

j 

1 4774 


TOTAL ARER= 4423278 
THRESHOLDS 1 
MIN FL.NIDTHs 15 
H ft E H RE JECT= 15 0 0 0 


r*' * %* ' * 


CHART 7A 



100 180 260 340 420 500 580 660 740 820 900 

Temp (Deg C) 

Bsckmsn Industrksr ANALYTICAL LABORATORY SERVICES 



|M 

i§] 


QL 

UJ X 
2 CO 
UJ *-h 

o a 

UJ 

!* < 
h 
. < 
2 Q 


CD 

*■« in 

• M 

OJ O' 

> a 

(O 
I- CD 
< \ 
a oj 

. (V 

in % 
co >- 
< ■ 
a 2 


L W M M 

o a o x> 

-P HH 2 O 

o +> 

L JC ® +> 

a a r- o 

n -*-i -H iH 

□ QL.Q. 



(JO 

1-1 


M 

m 

m 

o 

i 

f 

• 

u / 


0D 

/ 




CJ 


m f 

o 

a 

r? 


CO 01 
< «-» 
o < 


cm cn 

I (M ^ 
CM - 

V/ 

00 rH 

O 07 0) 

^ e (D 

«-* O OD 
(T) \ 

< ^ «H n 

O) 07 ?fc CM 


CO CM 
CL . 
CO CD 
10 •"* 


or >- 


cl ar <n | , 

E N C -P TT * q 
0 - 30^5 

in u) on a IVJ u 


^ o 
co a 


D UJ O 
LU I- CM 
< 

< or 
a 

-J o 
UJ < o 
JE O) 


CO H- UD 

cr cm 
< 

CO 

=fc — 


■ - o ■ 
o 


o in 
cm o 


co in 


in a 
co 




Nw/ 






TEMPERATURE. °C CCHP.C.' 

































PART NO. 990088 


ORIGINAL h'Z-j.jQ 13 

.OF POOR QUALITY 


run nd date«^l23J0 T-AXIS 

OPERATOR. PUU<L 

— SCALE, °C/in_5Q 

SAMPLE: 2,-2- PROG. RATE. °C/min^2 

\JLSp 3^ ft HEA T. k^ COOl ISO. 

ATM—Jvll- @ lifcW- SHIFT in 0 

FLOW RATE IfU-t'A 


I SHIFT, in 


CHART SB 

DTA-DSC 

SCALE. 0 C/in / « C 75*. 
Cmcal/secD /in 

WEIGHT, mg 3 .i j 

REFERENCE 



IOO 


150 


200 


250 


300 


TEMPERATURE. °C CCHRO 









CHART 9A 


DATA FILE A: PHEN020. HDR TAKEN 09-01-1986 15:13:56 

AREA PERCENT REFORT 

******************************************^********************************** 

* Sample Name: USP39A , 2-1 , C=5. 555 Operator Initials: JGZ 

* Date: 09-01-1986 15:13:56 Method : PHENOLIC DATA FILE: A: PHEN020. PTS 

* Interface: 4 Cycle#: 20 Channel#: 0 Vial#: N.A. 

* Starting Peak Width: 10 Threshold: .01 

****#^**********#******************#^**************************************** 

* Instrument Type: BECKMAN HPLC Column Type: MICROBONDAPAK C-18 

* Solvent Description: THF/WATER, 2:1 BY WEIGHT 

* Operating Conditions: R.T., FL0WRATE=1.5 ML/MIN 

* Detector 0: 220NM/.5AU Detector 1: 

* Misc. Information: LENGTH=25 

***************************************************************************** 
Starting Delay: 0.00 Ending Retention Time: 10.00 

Pk Ret Peak Area B Peak Normalized Area/ 

No. Time Area V. L Ht. V. Height 


562 2.392 4.0 
5417 100.000 17.4 
5094 31.382 5.8 
5278 62. 168 11.1 

Total Area: 184801 Area Reject: 1000 One sample per 1.000 sec 


0.73 

2256 

1 . 2208 

1 

1.82 

94314 

51.0355 

2 

1.97 

29598 

16.0160 

2 

2.07 

58633 

31.7278 

2 


DATA FILE-PHEN020 FROM 0.00 MIN. TO 10.00 MIN. LOW SCALE- 5.401 Mv. HIGH SCALE- 10.930 Mv 
USP-39A. 2-1. C-5. 555 MG/ML. 9/2/B6. JGZ 



CHART 9 B 


DATA FILE A: PHEN027 . HDR TAKEN 09-05-1986 11:31:38 

*«■«■***** AREA PERCENT REPORT ■*(•■*(■**■«■*•»(-«• 

****************************************************************************** 

* Sample Name: USP39A , 2-2 , C=6. 99 Operator Initials: JGZ 

* Date: 09-05-1986 11:31:38 Method: PHENOLIC DATA FILE: A: PHEN027 . F'TS 

* Interface: 4 Cycle#: 27 Channel#: 0 Vial#: N.A. 

* Starting Peak Width: 10 Threshold: .01 

************************************************************************* ■****■#** 

* Instrument Type: BECKMAN HPLC Column Type: MICROBONDAPAK C-18 

* Solvent Description: THF/WATER, 2:1 BY WEIGHT 

* Operating Conditions: R.T., FLDWRATE=1.5 ML/MIN 

* Detector 0: 220NM/.5AU Detector 1: 

* Mi sc. Information: LENGTH=25 

****************************************************************************** 
Starting Delay: 0.00 Ending Retention Time: 10.00 


Pk 

No. 

Ret 

Time 

Peak 

Area 

Area 

7. 

B 

L 

Peak 

Ht. 

Normal i z 

7. 

ed Area/ 
Height 

2 

1.82 

96860 

53.0012 

2 

5305 

100.000 

18.3 

3 

1.97 

28712 

15.7109 

2 

4980 

29.643 

5.8 

4 

2.07 

57179 

31.2879 

2 

5119 

59.032 

11.2 


Total Area: 182750 Area Reject: 1000 One sample per 1.000 sec. 



DATA FILE-PHEN027 FROM 0.00 MIN. lO 10.00 MIN. LOW SLALt- o. 4*4 Mv. mun aLALt- iU. B04 
USP-39A, 2-2, 06. 0fl MG/ML, 0/5/88, JG2 





vj 4* O'* *-»■ fr* O' 4*. 





CHART 10A 


ATA FILE A: GPC33. HDR TAKEN 0B-05-19B6 17:47:28 

GF'C REF’ORT * *** -X- * * 


**********************^******************************************************-* 
Sample Name: USP39A 2-1=2.68 Operator Initials: GBF * 

Date: 08-05-1986 15:46:25 Method: DATA FILE: A:GPC33.PTS * 

Interface: 5 Cycle#: 33 Channel#: O Vial#: N.A. * 

Starting Peak Width: 60 Threshold: 0 * 

**************************************************************************************** 


Instrument Type: HPLC/BECKMAN Column Type: ULTRASTYRAGEL 500A * 

Solvent Description: THF * 

Operating Conditions: T=35C FLDWRATE=2. OML/MIN * 

Detector 0: 254NM/.1AU Detector 1: * 

Misc. Information: CAL I BRAT I ON /6PC * 


****************************************************************************** 


tarting Delay: 
alibration file 
iolecular Weight 
■‘aseline TIMES: 
'rocess TIMES: 
otal Area: 

1w= 

1n= 

1w/Mn= 

1z = 

1v= 


0.00 

GPCPHEN 

Distribution Averages 
3.85 to 10.00 MW: 

3.85 to 10.00 MW: 

243177 
1800 
334 


5.3756 

4852 


1551 


Ending Retention Time: 10.00 


22295 to 2 

22295 to 2 


V. Area 
2.7 


Log Hoi Wt vs. Area/-Cuu/ 



Cua '/. 
188 


75 


58 


25 

8 


4 3 2 1 6 

16 18 16 16 10 


Hoi Wt 5 
16 




CHART 10B 


TA FILE A: BPC34. HDR TAKEN 08-05-1986 17:50:20 

******•«■•»(■ GF’C REF'ORT ■M'-k-’K-***** 


Sample Name: USP39A 2-2=2.68 Operator Initials: GBF * 

7ate: 08-05-1986 16:04:45 Method: DATA FILE: A:BPC34.PTS * 

Inter-face: 5 Cycle#: 34 Channel#: O Vial#: N.A. * 

Starting Peak Width: 60 Threshold: O * 

***************************************************************************** 
Instrument Type: HPLC/ BECKMAN Column Type: ULTRASTYRAGEL 500A * 

Solvent Description: THF * 

Operating Conditions: T=35C FL0WRATE=2. OML/MIN * 

Detector 0: 254NM/.1AU Detector 1: * 

Mi sc. Information: CALIBRATION/GPC * 


********************************#*************************************-******* 
arting Delay: 0.00 Ending Retention Time: 10.00 

libration -file: GPCPHEN 
lecular Weight Distribution Averages 

seline TIMES: 3.85 to 10.00 MW: 22295 to 2 

ocess -TIMES: 3.85 to 10.00 MW: 22295 to 2 

tal Area: 198243 

= 1631 

= 328 

/Mr.= 4.9600 

= 4349 

= 1407 


7. Area Log hoi Wt vs. Areax-Cum*/ Cum 7. 

100 


75 


50 


25 


0 

Hoi Wt 5 4 3 2 1 0 

10 10 10 10 10 10 




1.0E4 


DIART 1AA 



<V ) 3SI0d 


*V13 





Rheometri cs F'ECAF II 


erioont No. s 2 Semple No. : 1 

1 e: 

A FINGERPRINT VISCOSITY PROFILE USP 39A RESIN NASA L0T2-1 
-at or : CP 

e and Time : Friday, August 15, 1986 - 12:30:37 

rating Mode : DVNAMIC 

ep Type : CURE 

metry : DISK ?< PLATE 

RADIUS : 25.00 

GAP s 0.50 


es : 

AIN =50 V. 

QUENCY =10 RAD/SEC 


ORIGINAL, FaG£ 13 

OE POOR QUALFTY 


5 A 

FINEEEPF'INT 

VISCOSITY F'F 

p. “ t ! 7 “ | ;qjr — q 

A F.E3IN NAB A 

LDT2-1 


Cr. 

ETA* 

ETA * 

ETA" 

T DEQUE 

TlfiE 

T Ern= < 


F'DISE 

POISE 

POISE 

GRAMS-Ctt 

M I '" ) . 

DEG. C 

1 

2, 4S9e+003 

2 . 4Erf?-'--'3 

4 „ B 4 /< * Q m J 

3. 172&+002 

2 . 00 Oe -06)1 

2 „ S’.' ■"-.=+ O 1 . I 

2 

2 . 642s- u 003 

2.64 1 e+003 

4. 082 e+00 1 

3. 376)0+002 

1 . OOOe+06'O 

2 . 9 6 C j 1 

"7 

2 . 4283+003 

2. 428e+003 

3. 159 e+00 1 

3. 09 50+6)02 

2 . 00 6* e4-0 00 

3. 000 e+OO 1 

4 

2 . 05 1 e+003 

2. 051 e+003 

3. 626e +00 1 

2. 607e+002 

3 . 006>e+6>00 

3. 100e+6'0I 

5 

3 . 636e+ i X>3 

1 . 636e+0 03 

3. 61 2e+001 

2. 076e+6‘02 

4 . OOOe+OOO 

3 . 36‘*6*'0+6'0 1 

6 

1 . 2S3e+003 

1 . 232e+003 

3 . 520e+00 i 

1 . 625e-002 

5. OOOe+OOO 

3 . 5 00 e +06* 1 

“7 

t 

9 m c? rz* 7 e + o o 2 

9. 849e+002 

3 • 027 s+OO 1 

1 . 245e+002 

6 . OOOe+OOO 

3 . 6 6’ 0 e+06' 1 

8 

7. 555e+002 

7. 550e+002 

2 . 754&+001 

9. 537 e+00 1 

7 . OOOe+OOO 

3 a “j *. • , -j- | 

9 

5. 7E6e+002 

5. 7 SC? e+002 

2. 59 Be+C 6 ) 1 

7 . 296e+o0 1 

8 . OOOe+OOO 

^ . 6 ) 6 ' 6 / e+ 6 ) 6 ) 1 

10 

4 . 479e +6>6>2 

4 . 473e+002 

2i 557e+00 1 

5 . 63Se+O0 1 

9 , 0 0 e ■** 0 6 * 6 > 

4 . 200e+06) 1 

1 i 

3. 4V7&+0O2 

3 . 469e+002 

2 - 26 Ee+i 7 0 1 

4 . 3 76 e +001 

1 . OOOe+OO 1 

a u r - ~ 6 *: —00 1 

12 

2- 715e+002 

2. 706e+002 

2.171 e +00 1 

3.41 4e+00 1 

1 . 100 e +001 

4 „ ^OOpa^OO 1 

13 

2. 1 36c+002 

2 * 1 2 6 & i- 0 0 2 

2 . 044F+0O t 

2 . 6 S 6 e +00 1 

1 . 2 o <") ca-t-f) r> i 

4 , B06*h+»I>0 1 

14 

1 . 693e+002 

1 « 6 BOe+u 6)2 

2 . 05 6 e+00 1 

2. 126^+001 

1 . 3 6*0 <a +00 1 

5. 1 QO&^QC 1 

15 

1 - 37 1 e+002 

1 „ 356t?+002 

2. 031 e+00 1 

1 . 723e+6>0 1 

1 . 4 06>e+6'0 1 

5 • 3G0&+6) 0 1 

16 

1 . 11 0 e +002 

1 . 094 e+002 

1 . S89e+001 

i « TViie+OO 1 

1 . 5-’>0c+00 1 

5.26 6 »e— 6 ) 0 1 

17 

9, r )£ 1 *+001 

8. 678e+001 

1 . 76>8e+6iOl 

1 . 135e+001 

1 . 600e+00 1 

5. 7^ w “*0 j -OO 1 

18 

7 . 490e+6>6 > 1 

7. 343e+00i 

1 . 478 e +00 1 

9. 399^+000 

1 . 700e+0O 1 

5 . 96)6)0+6>6> 1 

19 

6. 248e+00] 

6.13 6 e+ 6 >\> 1 

t . 282>e+‘~'Ot 

7 . S 4 7e + 0 00 

1 . BOOe+OO 1 

6. 1 <X>e ~.;'0 1 

20 

5 . 376 -? +0 0 1 

5. 221 e+00 1 

1 . 105e+00 1 

6 . 692e+06>6> 

1 . 900 e +00 1 

6 . 306)0+06) 1 

21 

4. 604 e +001 

4. 506e+001 

9 • 437e+000 

5. 777e+000 

2 . OOOe+OOl 

6. 5 ‘ >-+ 00 I 

22 

3 . 9T5t?+00 1 

3 . S97*— 6 o? 

7 . S29e+000 

4 . 935e+6> f 00 

2 . 1 00 e i- 6 ) 6 ) 1 

6 . 706>e+6'6> 1 

r— , — r 

J* 

3.419e+001 

3. 357&+0 r '3 

6. 4300- 700 

4 „ 29 1 e+ 0 O 6 > 

2 . 20 Oe +001 

6 . 96)650+6)6)1 

24 

2 . 97 1 e+00 l 

2. E16B+001 

5. 717e+000 

3.731 e+OOC> 

2 . 300e+0 ?* 1 

7 . 06- ? e+ 6 > 6 ) l 

25 

2 , 574 e +001 

2. 522*3+001 

5. 1 28e+0OO 

3. 22 9^ +6)00 

2 . 406>e+6>O 1 

7 . 306)ei-06) 1 

26 

2 . 230e+6>6) 1 

2 . lEie+OOi 

4.11 0 e+000 

2 . 800e+00 0 

2 - 506>e +00 1 

7 . 6 * 1 6 ) e + 0 0 1 

27 

1 . 940 45+001 

1 . 9O7e+»;01 

3. 540e+000 

71 m 4 3 4 e + 0 6 > 0 

2. 600e+0O2 

7.6 0 0 e + 0 ; 6/ 1 

23 

1 c ^90e-00 1 

1 . 657e+00 1 

3 . 295-0- 0 0 

2 . 12 i e +000 

2 . 7 He -001 

7.S 6 ' 6 ) ^.^-06' 1 

29 

1.4 BOe-^CO 1 

1 . 457 t +001 

2 - + 5 AP^r', 

1 . 857e+000 

2 • 3 6 > 0 e + 0 0 1 

3 - t?+Ot ) x 

30 

1 . 32Se+001 

1 . 29 :? b+001 

2-741 e+000 

1 . 667c.'+C*"‘0 

2 , 900e-*“00 i 

3. 200e+*.)01 

31 

1 . J 25- + *"'01 

l.l 05 b+O01 

2 - 093 e+000 

1.41 1 e+000 

3 . 000 e +00 1 

h . 4 ' r-+ 6 ) 6 ) 1 

Tf ' — V 

1 . 007 © +001 

9 . 9 1 7(=?+ 000 

1 . 75 1 e+000 

1 . 264e+000 

3 . 106) e+ 00 1 

5 . 60 0 ^ 6 ) 6 ) i 

3 •-!> 

9.1 35e+o00 

9 . 05'")^ +000 

1 . 573e+«X> , “' 

1 , lUlo+OOO 

3 . 200 e +00 1 

3 . 3 70 e+00 i 

34 

7. 912&+000 

7. 927e+000 

1 . 152e+000 

9 . 930c— 00 1 

3. 36>0e+6>01 

9 . 6>6'6 > e+06> 1 

35 

7.1 92 e+00 0 

7 „ 1 45e+000 

3. 185^-001 

9 . 0 3'7e~ 0 0 1 

3 « 4 1_) i i « 3 * +^. ) 0 t 

8 . 26)6/0+06) 1 

.3 6 

6.31 5e+000 

6. 233e+000 

6.31 6e— 001 

7 . 925e— 00 1 

3 • 506)0 +06> 1 

9 . 4 06 /e+ 6 ' 6 ) 1 

37 

5 ■ 609e+ O 6 > 6 > 

5. 600e+000 

3 . 201 &“CO 1 

7. 044&-001 

3. 6 COe+CO 1 

Q „ ftQt~)<a + rw‘) j 

73 

4 . 6 70 e+ 000 

4 . 65Se+000 

3. 33 1 e— 00 1 

5 „ 9 60 e *— 00 1 

3. 700 e+ 001 

9. 36)0e-'' v 0 1 

39 

4. 120&+000 

4. 120e+000 

0 . 00 0 e +000 

5. 175e— 001 

3. BOOe+OOl 

1 . 6)6)6)0+06)2 

40 

3. 470e+000 

3 . 4 70 e +0 0 0 

4 , 507 e -002 

4.3520-071 

3.9000+001 

1 . O 20 e +002 

41 

2 . 9S9e+000 

2. BE?9«-+Q00 

0 . OOOe+OOO 

3. 627e-001 

4 . 6*06?e+6»0i 

1 „ 6 ) 40e+6)6)2 

42 

2 . 743e+006> 

2 . 72 4 e +000 

3. 15*7e— 001 

3. 445e— 00 1 

4. 1 00&+00 1 

1 . 0 + 0 e+ 6 > 6>2 

43 

2. 657e+00 0 

2 . 53 1 e+000 

6. 31 Oe-OOl 

3. 335e— 001 

4. 200 e+001 

1 . OBOs+O 02 

44 

2 . 102 e +000 

2. 053 e+000 

4. 494e-001 

2. 642e-001 

4 . 36>Ge+001 

1 . 1 GO 0-^002 

45 

1 . 96) 6 e+000 

1 . 952&+000 

4.51 9e— 00 1 

2. 394e-001 

4 . 406)0+001 

1 . 126)0+6-02 

4 6 

1 . 720e+000 

1 . 672e+000 

4 . 072s— 00 1 

2. 162e-001 

4 . 506)e+001 

1.1 46)0+6)6/2 

47 

2.2 c 6e+000 

2 . 202e+000 

6.523e-06>1 

2. B24e-001 

4 . 606)0+6)01 

1.1 +.6)e+002 

43 

2. £>27o+000 

2. 568 e+000 

5.5070-001 

3. 301e-0 71 

*4. 700 e +001 

1 . i 70^+002 

4 9 

2 . S33e+000 

2. 7B3&+000 

7. 547e— 001 

3. 62 le— 001 

4. BOOe+OOl 

1 . 190e+002 

30 

3. 6)24 c -000 

2. 3 7 3 e+000 

1 . 135e*-000 

3. 799e-06>l 

4 . 9 00 e+ 001 

1 . 210e+002 


ORIGINAL PAGE IS 
OF POOR QUALfTX 


VISCOSITY PROFILE USP 3?A RESIN NASA L0T2-1 


FINGERPRINT 


E T P<-± 

ETA ’ 

ETA” 

TORQUE 

7 1 WE 

TE”F 

POISE 

POISE 

POISE 

GRAMS-CM 

WIN. 

r-FO, c 

2. £4-2 e+O 00 

2. 503 e +000 

3 . 45 1 e— 00 1 

3. 320&-001 

5. 000 e +00 I 

1 . 230b+002 

3, 438e+000 

3. 279&+000 

1 . 03 5 b+000 

4.31 6e— 001 

5. lOOe+OOl 

i . 250e+002 

4 - 448e* + *000 

4 • 263e+000 

1 . 269e+000 

5.5£3e-001 

5 . 200e+00 1 

1 . 27 Oe i-0 02 

5 - 984 e+ 000 

5.761 b+000 

1 . 61B&+000 

7.51 4e-001 

5. 300e+001 

1 . 2 90 e +00 2 

9.31 7e+000 

8. 938e+000 

2. 454&+000 

1.171 e+000 

5. 400e+Q0i 

1 . 3 10e +002 

1 . 470 e +00 1 

1 . 401e+001 

4. 424e+000 

1 . 845e+000 

5 . 500e+00 1 

1 . 330e+002 


ORlGiN/iL YacL IS 

op: poor qualttx 


1.0E4 




Rheometri ce RECAP 1 1 


srri/f/ent No. : 3 Sample No. : 1 

e: 

} FINGERPRINT VISCOSITY PROFILE USP 39A REBIN NASA L0T2-2 
~at or : CP 

? and Time : Friday, August 15, 1986 - 13:50:53 

a t i n g Mode : DYNAMIC 

?p Type : CURE 

•etry : DISK ?/ PLATE 

RADIUS : 25.00 

GAP : 0.50 


*s : 

rllN =50/1 

3UENCY =10 RAD/SEC 


ORIGINAL PAGE IS 

OF. POOR QUAUTOfi 


FINGERPRINT VISCOSITY PROFILE USE 39A RESIN NASA L OTZ-2 


ETA*- 

POISE 

2 . 746e+003 
2. 751e+003 

2 , 407e+003 
1 . 952e-*-003 
1 . 523 e+003 
1 . 1 81 e+003 

9. 03 4e+002 
6 . 85 i e+002 
5.225e+002 
4.01 3e+002 
3. 136e+002 

2. 457e+C>02 
1 . 938e+002 
1.561 e+002 
1 . 257e+002 
1 . 014e+002, 
B . 3 4 Of? +00 1 
7. 033e+001 
5. 969e+001 
5 . 047&+001 
4 . 340t?+001 
3. 759e+00 1 
3. 215&+001 
2. 777e+001 
2. 370e J -0O3 
2.079e+001 
1 . 794e+001 
1 . 506e-*-001 
1 . 327&+001 
1 . 166e+001 
9. 73= o+OOO 
S. 8^' Oc. 000 
B . OBBe+OOO 
7. 169 fe +000 
5. 902e+000 
5. 403e+000 
3. 945e+COO 

3 • 5 2 4 + 0 0 0 
3. 057e+000 
2 . 624e+000 
2. 639e+000 
2. 532&+000 
2. 625e+000 
2 . 504e+000 
1 ■ 6076+000 
1 . 244e+000 
2 . 42 1 e+OOO 
3. 097e+000 
2. 654 e+OOO 
2 . 32 3 e+OOO 


ETA' 

POISE 

2. 747e+003 
2. 7506+003 
2. 4076+003 
1 . 952e+003 
1 . 5206+003 
1 . 1 BOe+003 

9.03 0e+002 
6 . 845e+002 
5. 21 9e+(X»2 
4. 007e+002 
3. 129e+002 
2. 449e+002 
1 . 92B6+002 
1 . 549e+002 
1 . 2446+002 
1 . 003e+002 
8. 234e+001 
6 . 940e+00 1 
5.884e+001 
4. 9726+001 
4 . 2766+001 
3. 70ie+001 

3. 3 6Be+001 
2 . 736e+00 1 
2 . 333e+001 
2 . 04 9 e+001 
1 . 7706+001 
1 . 483e+001 
1 . 309b+001 
1 . 154e+001 
9. 5796+000 
8. 742e+000 
7. 995e+000 
7. 105e+000 
5.8606+000 
5. 3536+000 
3. 94D&+000 
3. 503e+000 
3. 055e+000 
2 . 824c +000 
2 . 638e+000 
2. 532 e+OOO 
2 . 619e+000 
2 . 427e+000 

1 . d! 9 e +000 
1 . 234e+000 

2 . 362c j +000 
2. 9376+000 
2. 593e+000 
2 . 209e+000 


ete •• 

c, C ! ISt 

4. 963&+001 
5. 5S9e+001 
4 . 5506-*-001 
A. 1 34e+001 
3. 4B9e+001 
3 . 659e-f 00 .1 
2. 717e+001 
2 . 800e+00 1 
2. 522&+001 
2. 174e+001 
2.13 2c— OOl 
2. 013e+001 
1 . 9946+001 
1 . 938e+001 
1 . 839e+00 1 
1 . 543e+001 
1 , 320e+001 
1. 145e+001 
1 . 00 1 e+00 1 
8. 644e+000 
7. 440e+000 
6 . 560e+000 

5. 4 77e+000 
4 . 723e+000 
4. 172e+000 
3. 492e+000 
2 . 92”? i~ 4-000 
2. 647e+000 
2. 1 97 e+OOO 
1 . 650e+000 
1 h 74 Be-? 000 
1.31 1 e+OOO 
1 . 222e*r000 
9. 554e— 001 
6- 306e- 001 
7.366e-00J 
3. 293e-002 
2*691 e— 001 
1 . 02 Be— 00 1 
5. 250e— 002 
5- 008e-002 
0* OOOe+OOO 
1 .7Ble-001 
6. 14Be-001 
5.247t— 001 
1 . 593e— 001 
5. 32 1 e— 001 
9. S15e— 001 
6. 906&-001 
7. 159e— 001 


TONGUE 

GPAN5-CM 

3 . 50 0 e -r O 2 

3 . 503 e 4- 0 0 2 
3, 062 e+002 

2- 47 6 e 4-002 
1 . 925e+002 

1 . 4 93e+002 
1 , 137+^002 
8, 640 e+00 1 
6. 579e+001 
5. 052e+001 

3. 947ei-00i 

3. 090e+001 

2 * 436e+00 1 
1 * 961 e+001 
1 . 580e+00i 
1 .273e+001 

1 - 047e?+001 

8- 840e+000 
7 • 49 6 e+OOO 
6* 340e+000 
5. 447e+000 
4 . 720 e+OOO 
4 . 034 e+OOO 

3 r 4 5 1? e + 0 0 0 
2. 977e+000 
2. 6 09 e+OOO 

2 * 253e+000 
1 . 890e+000 
1 . 66 6 e+OOO 
1 « 463e+000 
1 . 222e+000 
1.11 Oe+OOO 
1 . 0 5 5e+‘‘*00 

9- OOOe-OOl 
7. 406e-001 
6- 7B3e— 001 

4. 930 e-OO 1 
4.41 0e-00 1 
3. S33e— 001 
w* • 546e— Col 
3 . 310e— 00 1 
3* 1 80e-00 1 
3 . 2 9 Be— 00 1 

3- 143e-001 
2*01 9e— Ou 1 
1 • 560fe— 001 
3. 040e— 00 1 
*3 « SoSe Ool 
3. 370e-001 
2* 914e— 001 


TTr.Z 

MIN. 

2 . 000 e— 00 1 
1 « OOOe+OOO 
2. OOOe+OOO 
3. O 0 0 e + 0 0 0 
4 . 00 Oe+OOO 
5 . 00 Oe+OOO 

6 - 000e+ 000 

7 * OOOe+OOO 
B . OOOe+OOO 
9. OOOe+OOO 
3 . 0 OOe+OOl 

I . 1 OOe+OOl 

J . 2 OOe+OOl 
1 . 300&+001 
1 . 400t-_*4 003 
1 . 500e+00 1 
1 . 600e+001 
1 . 7 OOe+OOl 
1 * BOOe+OOl 
i . 9 OOe+OOl 
2. OOOe+OOl 
2. 1 OOe+OOl 
2. 200e+001 
2 . 300e+001 
2. 4 OOe+OOl 
2. 500e+001 
2 . 6 OOe+OOl 
2 . 7 Cue +00 1 

2. BOOe+OOl 
2. 9 OOe+OOl 
3. 000e+00 3 
3. 1 OOe+OOl 
3. 2 OOe+OOl 
3 . 300e+00 1 
7 . 4 OOe+OOl 
3. 500e+00 1 
3 * 600e+00 3 
3. 700e+00J 

3 . BOOe+OO 3 
3. 900e+00 1 
4. 000 e+00 j 
4. 1 OOe+OOl 
4 . 200 e-K> I>3 
4 . 300e+001 
4. 4 OOe+OOl 
4 . 5 OOe+OOl 
4 . 600e+00i 
4. 700e+001 

4. BOOe+OOl 
4 . 900e+001 


TB+:+ 
DE5. C 
3 » 20O++00 1 
3 . 200e-^ r )0 [ 
3. 30O&+0*. ! 
3. 500e+001 
3. 60 Oe + 00 1 
3. BOOe+OOl 
4 . 000 e+00 1 

4 . lOOe-r 001 
4. 300e-001 
4 . 500 e+00 1 
4 „ 700e+001 
4. 9 OOe+OOl 
5. 1 OOe+OOl 
5. 300e+001 
5 . 500e + 00 1 
5 . 700 e+00 1 
5. 900e+ O O 1 
6 . 000e+OO 1 
6 * 2O0e + 00 1 
6. 400e+001 
6. 6 OOe+OOl 
6. BOOe+OOl 
7.0 O O e + O vl J 1 
7. 200e + 0 01 
7 . 400e+00 1 
7 - 600e+00 1 
7 . 70Oe- # - 00 1 
7. 900e+Q01 
8. 1 OOe+OOl 
S . O e + O 1 
8. 500e+00 1 

5 . 7 0 Otr + 0*0 1 

8. 9 :_»■_> *.mj1 
9. 1 OOe+OOl 
9 . 300e-‘-00 1 
9. 500e+001 
9 . 70 »’> e + O 0 1 
9. 9 OOe+OOl 
1 . 000 e+002 
1 . 020 e+002 
1 „ 04Oe+002 
1 * 060 e+00 2 
1 . 0S0e+002 
1 . 1 0 0 e+002 
1 . 1 20 e+002 
1.1 4 Oe +002 
1.1 60e+002 
1 . 180e+002 
1 . 200e+002 
1 . 220e+002 


ORIGINAL PAGE IS 
1 — OF. POOR QUALFrY. 


A 

FINGERPRINT 

VIsCuBITY 

Or-iLE U3P 39A 

RESIN NASA 

L0T2-2 



ET A* 

ETA ' 

ETA" 

TOROUE 

TIME 

TEMP 


POISE 

POISE 

POISE 

GRAHS-CM 

MIN. 

DEG. C 

51 

2. 9?2e+00O 

2- 793e+000 

1 - 074 e +000 

3 . 755s~00 1 

5. OOOe+OOl 

1 . 240e+002 

1 2 

3. 334 & +000 

3. 1 39e+000 

1 . 123e+000 

4. 1 3Be— Oo 1 

5. 1 OOe+OOl 

1 „ 250e+002 

IQ 

4. 323&+000 

4 . 690e+0Q0 

1 . 125e+000 

6 . 053e-001 

5. 20 Oe+OOl 

1 . 270e+0 r, 2 

54 

6. 376 e+ 000 

6- 1 67e+000 

1 . clVe-tOOO 

B. 006 e- 001 

5 . 300 e+O 0 1 

1 . 290&+002 

- cr 
JJ 

1 - 043e+001 

9- ?72e+000 

3. 07 4e+Q00 

1 . 309e+000 

5. 4 OOe+OOl 

1 . 3 1 0e+002 


ORIGINAL PAGE IS 
OR POOR QUALITY 
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SOLVENT ONLY 
SCAN 


GO 


— g 

^ O’ - 
..j ^ 

< 04 

-to 

' fe.'O " 

g fa 

O O 


S 4 


-« 

H 

*v 

5 

% 


3 


*. 

* 

% 

>• 


s 


(U 
I- > 
Z UJ 
Ui -J 

!; 6 

- UJ 

o 


U! 

10 


3 


IE 

P 


O O 04 if) 
if) O O 

CM lO 


0 C 

o 


n® 


St 


si 

~ 1 
Ui {r 

5 9 
a a. 

UJ UJ 
Ui Ui 

is 


o! 


0 ! 


ui 
> 
Ui 

tr 

Ui 

£ 8 

d u. 
u a 


i 

i 

~ j 

5 S 

< 

*1 

«! 

*>j 

j 

£ 

O 


4(1.1 i 

* * ir%: — 


j§s 

Ui 5 5 

« <3 


£ 

a 

Ui 

Ii 4 

Sigoz 

m*ii 

0 <r> ? «o 


CD 

O Oi 

CO 

_ 00 

Zo 


c> 

gs 

3 


T60 Phone: (609) 697-0020 




o 












TABLE OF CONTENTS 


FABRIC TESTING 
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Udp 

» f /’I n I ™ 


U&Rjfymeric 


FABRIC TESTING 
NAS8-36298 

U.S. POLYMERIC 0. E. 71108 
PWB-6 Fabric for NASA Lot# 2 (Reject) 


la. Breaking Strength, lbs/in, WARP #2-1 

ASTM D1682 PICK 4 

CENTER 4 

PLAIN 6 

AVG. 4.7 

lb. Breaking Strength, Ibs/in, FILL 


ASTM D1682 

PICK 

56 


CENTER 

52 


PLAIN 

45 


AVG. 

51.0 

Carbon Assay, X 

MDOAI 5560 

PICK 

99. 8 


CENTER 

99. 9 


PLAIN 

99. 9 


AVG. 

99.87 


2b. Hydrogen Assay, X 
KDQAI 5560 


2c. Nitrogen Assay, X 
MDOAI 5560 


3. Visual Inspection 
QCi-102 


PICK 

.01 

CENTER 

. 02 

PLAIN 

*_Q2 

AVG. 

EST .017 

PICK 

<. 1 

CENTER 

<. 1 

PLAIN 

<. 1 

AVG. 

EST .01 

See Chart 3A 


4. Specific Gravity, Units 
PTM-84 


AVG. 


1.7546 
1.7981 
It 79&5 
1.783 


5. pH, Units 
CTM-24B 


AVG. 


9. 3 
9.4 
9. 35 


6. TGA, • C at SOX Weight Loss 
CTM-51 (AIR) 


SET UP #2 
#2-1 820 


See Chart 6A 


HITCO materials division 

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 • (714) 549-1101 • TWX (910) 595-1130 • FAX # (714) 549-2858-5-2407 
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PWB-6 Fabric for HASA Lot# 2 (Reject) 


7a. 

Atomic Absorption, ppm 

#2-1 



CTM-53B Na 

4 



K 

2 



Ca 

81 



Mg 

1 



Li 

0 



AVG. 

88 


7b. 

Moisture Content, X 

.045 



CTM-53B 



7c. 

Ash Content, X 

.078 



CTM-53B 



6a. 

Filament diameter, microns, WARP 


#2-1 


S. E. M. procedure 

AVERAGE 

9. 73 


(diameters are an average 

Minimum 

8. 90 


10 measurements) 

Maximum 

11. 90 



Std. Dev 

O. 84 

8b. 

Filament diameter, microns, FILL 


#2-1 


S. E. M. procedure 

AVERAGE 

9. 99 


(diameters are an average 

Minimum 

9. 00 


of 10 measurements) 

Maximum 

12. 10 



Std. Dev 

0. 86 

9a. 

Thread Count, per inch, WARP 

#2-1 



PTM-5A 

28 




27 




27 




28 




29 



AVG. 

27.8 


9b. 

Thread Count, per inch, FILL 




PTM-5A 

30 




30 




30 




30 




30 



AVG. 

30. 0 


10a. 

Areal weight as received, gm/4x4 




PTM-3A LEFT 

2. 569 



CENTER 

2. 566 



RIGHT 

2. 605 



AVG. 

2. 580 


10b. 

Volatiles as received, X 




PTM-3A LEFT 

. 39 



CENTER 

. 39 



RIGHT 

. 35 



AVG. 

.37 
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PWB-S Fabric for NASA Lot# 2 (Reject) 


Weight Change on Acetone Wash, 

X 

#2-1 

PTM-3A 

LEFT 

. 12 


CENTER 

.04 


RIGHT 

08 


AVG. 

. 03 


U.S. Polymeric 


^4 <5 — A ll 0- *< • 

Hamid H. Quralshi, Manager 
Quality Assurance Department 



TREATER OPERATOR READ UP 


USP NO. 


CHART 3A 


DATE 

FABRI C PU/S - ^ 

MFG. Trfc/tPaU fib"* 

lTtT^tT^ 

ROLL NO. fo// j G>~ IF7 7- 
YARDS J? 3 


* 



POUNDS 


is-Zu 


ORDER NO. 'VJ/d f 

SPECIFICATION S%3 jH&<5 - 

Q.C. FILE # /l/f}/)*?- / 

SYMBOLS 


WW - TEAR 



- SPOTS OR STAINS 

- FOLDS 

- EDGE CURL 

- TIGHT WEAVE OR SELVAGE 

- WEAVE DISTORTION 

- VISIBLE PUCKERS 

- ONE PUCKER CREASING 

- TWO OR MORE CREASINCS 


REMARKS 


GRADE Qro^fj & 













CHART GA 

ORIGINAL PAGE IS 
OF POOR QUALITY 
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CHARTS 
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U&PtJymeric ” PREPREG TESTING 

NAS8-38298 

U. S. POLYMERIC 0. E. 71108 


FM 5839 NASA LOT# 2 (Reject) U. S. P. LOT* D09281 


la. Resin Content, Soxhlet, X 


ROLL#l-S 

ROLL#2-S 

CTM-6D 


42. 9 

42. 4 



42. 8 

41. 5 



42. 9 

41. 6 

' 

AVG. 

42. 9 

41. 8 


NASA LOT# 

2 AVERAGE 

42. 4 

lb. Filler Content, Soxhlet, X 


17. 6 

17. 4 

CTM-6D 


17. £ 

17. 0 



17. £ 

17.1 


AVG. 

17. £ 

17.2 


NASA LOT# 

2 AVERAGE 

17.4 

lc. Cloth Content, Soxhlet, X 


39. 5 

40.2 

CTN-6D 


39. £ 

41. 5 



39. 5 

41. 3 


AVG. 

39. 5 

41.0 


NASA LOT# 

2 AVERAGE 

40. 3 

2. Volatile Content, X 


2. 8 

3. 5 

PTM-17B 


2. 8 

3. 4 



3. O 

3. 2 


AVG. 

2. 9 

3.4 


NASA LOT# 

2 AVERAGE 

3. 2 

3. Flow, lOOO pel, X 


30. 9 

35. 4 

PTM-19G 


30. 9 

35. £ 



31. 4 

35. 4 


AVG. 

31. 1 

35. 5 


NASA LOT# 

2 AVERAGE 

33. 3 

4. Resin Content, Dry basis, X 


31. 5 

40. £ 

PTM-1SF, Type II 


32. 2 

42. 1 



31. 3 

42. 2 


AVG. 

31. 7 

41. £ 


NASA LOT# 

2 AVERAGE 

3£. 7 

£00+ s '-C §.' '► Tack, lbs 


2£ 

29 

30C+^0Tl'i PTM-80 

NASA LOT# 

2 AVERAGE 

28 

300-*- a C‘ j~ " T 




ZOCM- a 0.ig; : Gel Time, seconds 


48 

51 

i PTM-20E 

NASA LOT# 

2 AVERAGE 

50 

ZOQ+^O'ZZ * I K • . ' 





t 



— ^ HffeOWATERIALS DIVISION 
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FM 5839 NASA LOT# 2 (Reject) U. S. P. LOT* D09281 


7a. Atonic Absorption, ppm 
CTM-53B 


Na 

K 

Ca 

Mg 

Li 

TOTAL 


R0LL»1-S 

a 

1 

49 

2 

0 

60 


ROLL»2-S 

a 

1 

44 

2 

0 

55 


LQT#2 AVG. 
8 
1 
47 
2 
O 
58 


7b. Moisture Content, 
CTM-53B 


R0LL#1 -S 
2. 45 


RQLL#2-S 

2 . 68 


NASA LOT# 2 AVERAGE 2. 57 


7c. Ash Content, 
CTM-53B 


.05 .06 

NASA LOT# 2 AVERAGE .06 


8. TGA, X Weight Loss at 500* C 
CTM-51 (Nitrogen) 


14.2 12.6 

NASA LOT# 2 AVERAGE 13.4 


See chart 8A-8B 


9. DSC, • C 
CTM-50A 


First Temp 
See Chart 9A-9B 


R0LL#1-S 

185 


R0LL#2-S 

185 


LQT#2 AVG. 
185 


lO. Infrared (IRZB) Baseline .78 

CTM-21C 

See ChBrt lOA-lOB 


. 61 


79 


11. Environmental History Date manufactured: 2 June 1986 

Packaged in: MIL-B-131 

class I bag 

Date shipped: Test lot - not 

shipped 


12. Specific Gravity, Cured, Units 


R0LL#1-S 

R0LL#2-S 

ASTM D792 


1. 523 

1. 512 



1. 522 

1. 510 



1. 522 

1. 511 


AVG. 

1. 522 

1. 511 


NASA LOT# 

2 AVERAGE 

1. 517 

13a. Tensile Strength, ksi, WARP 


10. 49 

16.21 

FTMS 406-1011 


11. 59 

18. 00 



11. 90 

17. 56 



10. 16 

16. 75 



lO. 16 

14. 45 


AVG. 

10. 95 

16. 59 


NASA LOT# 

2 AVERAGE 

13. 77 
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13b. 


13c. 


14a. 


14b. 


15a. 


15b. 


FM 5839 NASA LOT# 2 (Reject) U. S. P. LOT# D09281 


Tensile Modulus, msi, WARP 
FTMS 406-1011 


Tensile Elongation, X, WARP 
FTMS 406-1011 


Flexural Strength, ksi, WARP 
FTMS 406-1031 


Flexural Modulus, msi, WARP 
FTMS 406-1031 


Compressive Strength, ksi, WARP 
FTMS 406-1021 


Compressive Modulus, msi, WARP 
FTMS 406-1021 



R0LL#1 -S 

R0LL#2-S 


2. 06 

2. 78 


2. 07 

3. 06 


1. 91 

3.25 


2. 06 

3. 24 


1. 87 

2. 63 

AVG. 

1. 99 

2. 99 

NASA LOT# 

2 AVERAGE 

2. 49 


1. 30 

1.08 


1. 45 

.92 


1.29 

. 66 


1. 22 

.60 


1. 32 

1.06 

AVG. 

1. 32 

. 86 

NASA LOT# 

2 AVERAGE 

1. 09 


19. 13 

30. 81 


23. 95 

28. 25 


19. 68 

29. 14 


21. 42 

28. 62 


21. 79 

26. 66 

AVG. 

21. 19 

28. 70 

NASA LOT# 

2 AVERAGE 

24. 95 


1. 86 

2. 90 


1. 86 

2. 77 


1. 88 

2. 71 


1. 92 

2. 55 


1. 90 

2. 45 

AVG. 

1. 88 

2. 68 

NASA LOT# 

2 AVERAGE 

2. 28 


23. 90 

24. 08 


24.73 

23.66 


22. 40 

25. 19 


24. 44 

25. 58 


26. 22 

23. 92 

AVG. 

24. 34 

24. 49 

NASA LOT# 

2 AVERAGE 

24. 41 


4. 24 

3. 94 


4. OO 

3. 93 


4.06 

3. 87 


3. 47 

3. 43 


3. 79 

3. 80 

AVG. 

3. 91 

3. 79 

NASA LOT# 

2 AVERAGE 

3. 85 
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16 . 


17. 


18. 


19. 


20 . 


21a 


21b 


FH 5839 NASA LOT# 2 (Reject) U. S. P. LOT# D09281 


Double Shear Strength, ksl 
FTMS 406 -1041 A 


Barcol Hardness, Units 
ASTM D-2583 

(Average of 10 determinations) 

Residual Volatiles, X 
PTM-98 


Resin Content, Pyrolysis, X 
CTM-14B 


Acetone Extraction, X 
CTM-18A 


CTE, in/in *F vith ply 
PTM-61B 


CTE, in/in ®F cross ply 
PTM-61B 



R0LL#1-S 

R0LL#2-S 


5.00 

4. 98 


4. 72 

4. 88 


4. 53 

4. 36 


4. 81 

4. 02 


4.69 

4. 89 

AV6. 

4.75 

4. 62 

HASA LOT# 

2 AVERAGE 

4. 69 

- 

68. 8 

69. 5 

HASA LOT# 

2 AVERAGE 

69.2 



2. 38 

2. 53 


2.40 

2. 45 


2. 36 

2. 55 

AVG. 

2. 38 

2. 51 

NASA LOT# 

2 AVERAGE 

2. 44 


38. 80 

40. 70 


38. 70 

40. OO 


38. 20 

39. 70 

AVG. 

38. 57 

40. 13 

NASA LOT# 

2 AVERAGE 

39. 35 


6. 10 

6. 30 


5. 80 

6. 00 


7. lO 

6. 30 

AVG. 

6. 33 

6. 20 

NASA LOT# 

2 AVERAGE 

6. 27 


1. 16 

. 67 


1.19 

. 00 

AVG* 

is 18 

. 34 

NASA LOT# 

2 AVERAGE 

. 76 


6. 84 

5. 89 


7.06 

4. 96 

AVG. 

6. 95 

5. 43 

NASA LOT# 

2 AVERAGE 

6. 19 

See Chart 

21A-21B 
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